Study Heat and Moisture Exchanges 
Dairy Barns Thompson and Stewart 


The Evolution the Newer for 
Farm Tractors Stanley Madill 


Systems Surface Drainage Tight Soils 
the Midwest Keith Beauchamp 
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Hay can hold more nourishment than 
did the plants which was made. Hay 
commonly put loses tragic propor- 
tion its feed value, particularly 
precious proteins and vitamins. Teaching 
and students how save the maxi- 
mum hay’s healthfulness promote 
more prosperous agriculture, healthier 
populace. 

Entitled “Storage Curing Baled Hay,” 
new Case educational motion picture and 
companion take-home booklet show (1) 
how put the best possible hay into the 
bale, and (2) how preserve maximum 
nourishment curing, with particular atten- 
tion vitamin and protein content. Film 
and booklets are available free charge 
responsible parties. 


16MM FILM 
IN SOUND 


AND 


Sixty educational items prepared Case 
its contribution to a prosperous and enduring 
agriculture are available without charge. Each 
described the new catalog, “Visual 
Modern You are invited request 
catalog and materials through your nearest 
Case dealer branch house. Case Co., 
Racine, Wis. 


= 


Torrington Needle Bearings are designed handle 
heavy loads. full complement small diameter 
rollers distributes the load evenly over large area. 
Thus—for given O.D.—a Needle Bearing has greater 
rated radial load capacity than any other type anti- 
friction bearing. 

Other Needle Bearing advantages—compact size, 
light weight, ease installation and maintenance— 
pay off, too. let our engineers help you—as they 
have many others—take full advantage Torrington 
Needle Bearings your product. 

THE TORRINGTON COMPANY 


Torrington, Conn. South Bend 21, Ind. 


District Offices and Distributors Principal 
Cities United States and Canada 


TORRINGTON EARINGS 
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field reports about product 
that helps maintain International Harvester leadership 


McCormick bottoms 
with REPLACEABLE Spearhead points 


outlast conventional shares 


FROM PAUL FRYE, 
DONOVAN, ILLINOIS 


made the Spearhead point 
test last year acres 
hard plowing. plowed 
clover sod inches deep 
heavy black loam. The ground 
was hard and dry that all 
my neighbors had given up 
plowing. know that I'd 
used conventional shares, I 
would have had replace 
least three sets, one Spear- 
head Frye. 


“They sure can take hard plowing,” Paul Frye (left) tells 
Walter Buege Sheldon Implement Co., dealership 
Sheldon, they check wear Spearhead points. 


FROM GEORGE D. WILLIAMS, 


BROOK, INDIANA 


“Last fall plowed acres 
of hard ground—silt loam and 
gumbo—with Spearhead 


points McCormick 
Plow Chief bottoms. Twenty 
acres were alfalfa and clo- 
ver,and 10 were in sweet corn 
ground. compared the wear 
Spearhead points with con- 
ventional shares. Based on 
actual field test comparison, 
know that Spearhead points 
outwear and outlast conven- 
tional shares three 
George Williams. 


(lett) tells Milton Storey Baird and Storey Implement Co., 
Morocco, Ind., they check performance Spearhead points. 


Development the Plow Chief 
bottom with exclusive replaceable 
Spearhead point and matching 
share blade the answer 
need for low cost plow shares 
eliminate share sharpening. Ten 
years development and testing 
International Harvester engi- 
neers provided this answer... 


better products tor the Amer- 


PROOF of superior performance of Plow Chicf PROOF of longer wear: although the points 
bottoms and Spearhead points is in the quality 


on both the conventional share (top) and 

of the plowing job—quick penetration; fast, Spearhead point (bottom) wore down ap- 

clean plowing; level, even-depth furrows; good proximately the same, the Spearhead point 

trash coverage. plowed three times as many acres, in similar soil, 
) 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use— McCormick Farm Equipment ond Farmall Tractors... 
Motor Trucks... Crawler Tractors and Power Units... Refrigerators and Freezers— General Office, Chicago 1, Illinois, 
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more share sharpening for George Williams 


Farmers Buy What They PREFER. and 


THERE ARE MORE FARM 


THAN ANY 
OTHER MAKE 


myoy the Vonce of Pirest 


Ist 


established leadership 
the farm tire field introducing 
the first pneumatic tractor tire, and 
Firestone has held this leadership 
ever since. Farmers have always pre- 
ferred Firestone tractor tires because 
their advanced design and better 
all-around performance and pulling 
power. 


Today, Firestone and only 


TRACTORS 


Firestone provides tractor tires 
both open and traction center pat- 
ented tread designs. You can choose 
either tread the one that performs 
best the soil conditions your 
farm. 


Your Firestone Dealer Store 
will glad give you all the facts 
about both tires and show you why 
Firestone tires are first choice 
farmers everywhere. 


WHEN YOU ORDER NEW TRACTOR OTHER FARM 
EQUIPMENT, SPECIFY FIRESTONE TIRES 


ne on radso of television every Monday evening over NBC 


Copyright, 1952. The Firestone Tire & Rubber Co. 
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for long life amongst 


@ Unmatched for long, peak all living creatures are the giant 
service life at the clutch 


turtles the waters the 
position is the Aetna T-Type 


Galapages Islands life 
Clutch Release Bearing 


expectancy: 300 te 400 years. 
life expectancy: Far in excess 


expectancy 


For long life, for performance, for trouble-free dependability 
—the unique combination advantages possessed the 
Aetna Type Bearing challenge comparison with any other 


bearing suited the clutch release position. 


Right now Aetna vigilantly alive its responsibilities 
the No. supplier this essential bearing the Nation’s 
vital civilian and military vehicle builders. will continue 
direct the results its best thinking, best experience and 
best craftsmanship toward further improvements its ser- 


vice these indispensable industries. 


Standard and Special Ball 


AETNA BALL AND ROLLER BEARING COMPANY 


Rolier Bearings ¢ Ball Retainers 
e@ Hardened and Ground 
Washers ¢ Sleeves @ Bushings 
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design flexibility dependability 


low initial cost low overall cost 


long life 


Chain Your Answer 

Yes, chain will solve any these problems the complete Chain Belt line there are liter- 
both drive and conveyor service. The important ally hundreds sizes and types chain... but 
point sure you select the best chain only one can the chain for your particular 
the job. why many agricultural application. For high speed drive, 
machinery designers make their selections from Roller Chain probably most 
the complete Chain Belt line. efficient. For where speeds are slower and loads 


ATLANTA + BIRMINGHAM + BOSTON «+ BUFFALO 
CHICAGO «+ CINCINNATI CLEVELAND «+ DALLAS 
DENVER + DETROIT EL PASO’ HOUSTON 
INDIANAPOLIS +* JACKSONVILLE © KANSAS CITY 

LOS ANGELES + LOUISVILLE 
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saving weight 


moderate, Rex Steel Detachable Chain Rex 
Cast Detachable Chain probably the answer. 
Where speeds are slow finished steel chain 
desirable, Baldwin-Rex Double Pitch Roller 
Chain likely choice. 


Our Rex Field Sales Engineers are specially 


MILWAUKEE 


MIDLAND, TEXAS + MILWAUKEE + MINNEAPOLIS 
NEW YORK «© PHILADELPHIA «+ PITTSBURGH 
PORTLAND, OREGON ° SPRINGFIELD, MASS. 
ST. LOUIS + SALT LAKE CITY + SAN FRANCISCO 
SEATTLE TULSA WORCESTER 
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saving 


company 


f F NOT MOVE 


trained help you with your chain selection 
problems. For more your nearest Chain 
Belt branch office write Chain Belt Com- 
pany, 4680 Greenfield Ave., Milwaukee 


Wisconsin. 


Chain Belt Company 
4680 Greenfield Ave. 
Milwaukee Wis. 
Gentlemen: 

chain selection problem 


52-506 
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é 

é 
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VALVES— 


Eaton Parts Build Performance 
and Stamina into 
Modern Farm Machinery 


trucks, tractors, combines, pumps, power 
plants, and countless other important units 
used mechanized farms, Eaton 
products have contributed efficiency, depend- 
ability, and long life. 


Through close cooperation with engine, 
vehicle, and implement manufacturers, Eaton 
research and engineering have been privi- 
leged make many 
tions the improvement essential farm 
equipment. 

Eaton engineers welcome opportunity 
work with farm equipment manufacturers 
the application Eaton valves, Zero-Lash 
hydraulic valve lifters, valve seat inserts, 
tappets, other Eaton products, engines 
and equipment either the design stage, 
production. 


MANUFACTURING COMPANY 
VALVE AND SAGINAW 
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CORROSION 


HEAT 
CONDUCTIVITY 


TOUGHNESS 


For specific condition...or 
combination requirements 
NI-RESIST offers ready solution 


austenitic stainless steel many 
provides unique combination properties moderate 
cost... 

has good resistance corrosive attacks acids, 
alkalies and salts. sulfuric acid, for example, 
outlasts cast iron 100 

Work-HARDENING CHARACTERISTICS combined with thor- 
ough graphite distribution make ideal for metal- 
to-metal wear service. 

normal hardness machines like 200 BHN 
gray iron and readily weldable. 

shows times better scaling resistance, 
and times better growth resistance than plain iron 

has high specific electrical resistance. (140 micro 


ohms 
Expansion may controlled from higher 
than that plain iron low approximating that Invar. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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MAGNETIC AND 
ELECTRICAL PROPERTIES 


| 


CONTROLLED 
EXPANSION 


industrial demands. Get full information mail coupon 
now. 

the present time, the bulk the nickel produced 
being diverted defense. Through application the appro- 
priate authorities, nickel obtainable for the production 
for many end uses defense and defense sup- 
porting industries. There are authorized foundries, from 
coast coast, equipped quote you castings 
all common forms and shapes. 


06.6446 6400) 64 4 6 


The International Nickel Company, Inc. 
Dept AE, 67 Wall Street, New York N.Y. 


Please send me Looklets entitled, ‘‘Engineer- 
ing Properties and Applications of Ni-Resist,”’ 
and, ‘Buyers’ Guide for Ni-Resist Castings.” 


Name Title 
Company 

Address 

City State 


WALL STREET 
NEW YORK 
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WEAR 
HEAT 
RESISTANCE 


wherever 
PRODUCTS CAN 


bettered 


THEIR BEARINGS 


Pillow Block 


bearings are designed eliminate costly 


friction 


.. but only SEALMASTERS can 


offer the many extra advantages that 


exclusive combination 


features gives to your product. 


SEALMASTER users report smoother machine 


reduced power consump- 


tion and minimum maintenance. The proved, 


all-around efficiency SEALMASTER Ball 


Bearing Units the best assurance long 


life and dependable service under even 


the most difficult conditions. 


for copy Catalog 845 


tells 


the complete SEALMASTER story. 


i. PERMANENTLY SEALED 
steel flinger, rotaung 
labyrinth, excludes dirt and 
retains proper amount 
cant. 


2. SELF-ALIGNING 

Bearing unit, with seals inde- 
pendent housing, can align 
itself in any direction without 
seal distortion. 


3. PRE-LUBRICATED 
Before from the Seal- 
Master factory, the bearing 
chamber filled with proper 
amount lubricant. 


Cartridge unit 


Flonge unit 


Toke-up unit 


4. NO HOUSING WEAR 
Patented locking pin and dim- 
ple prevent rotation outer 
race housing. This eliminates 
housing wear, shaft 
alignment and positions unit for 


5. FLOATING RETAINER 

Ball retainer designed float 
ground inner surface out- 
race. Traps lubricant, pre- 
vents churning. 


6. HOUSING DESIGN 
cast housings com- 
bine rigid, one-piece construc- 
tion with smooth streamlined 


SEALMASTER BEARINGS 


67 RIDGEWAY AVENUE, AURORA, ILLINOIS 
A DIVISION OF STEPHENS-ADAMSON MFG. COMPANY 


N OEALERS A 


PRUNCIPAAL 
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Cylinder bore wear REDUCED 
Main bearing wear REDUCED 
Rod bearing wear REDUCED 

Piston wear REDUCED ...... 


with 


ROLATO 


FULL-FLOW 


ARE THE RESULTS tests just completed 
one the world’s largest automobile and engine 
manufacturers. 

The purpose these tests was determine how 
much the Micronic Full-Flow element reduces wear. 

Running standard gasoline engines under extremely 
adverse conditions, test engineers found that Purolator 
Micronic* Full-Flow filtration was the best all 
tried far superior any partial-flow filter. 


ENGINE WEAR-FILTER TESTS 


CONNEC TING ROR 


BEAMING 
wear 


WEAR 


PERCENT OF WEAR 


The secret this 
formance the Purolator* Micronic 
Filter Element with ten times the 
filtering area old-style filters. 
the only element capable deliver- 
ing full-flow rates during its entire 
service life, with effective, depend- 


Re 


AGRICULTURAL ENGINEERING for 


able filtration down microns 
(0.000039 in. )! 

Purolator’s Engineering Depart- 
ment will gladly cooperate help- 
ing you adapt super-efficient Purola- 
tor Micronic Full-Flow filtration 


your own requirements. Just write! 


Pat. Off 


April 1952 


PUROLATOR PRODUCTS, INC. 
Rahwoy, New Jersey and Toronto, Ontario, Caneda 
Factory Branch Offices : 
Chicago, De:‘roit, Los Angeles 
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The famous Harvester built 
4 


familiar sight throughout the world, 
has harvested more than 100 different 
tj specifies Morse products. 


Build better performance into your machinery 


with Morse Power Transmission Products 


Hundreds of thousands of fine machines Morse Morflex flexible couplings com- 
made leading manutacturers farm pensate for misalignment These and other manufacturers 
equipment use Morse Power ‘Transmis shock loads fine farm machinery use Morse 
Morse products are designed and Power Transmission Products 
The reasons why are simple, Irn por built to withstand the severe working J. |. Case Company 
machinery they eut maintenance costs, reduce costly New Holland Machine Compeny @ 
1 Wath Morse Power Transmission downtime, give extra-long service. Minneapolis-Moline Company 
Products, tight cost budgets can be met . Deere & Company 


Let give full details Morse Oliver Corporation 
Roller Chains and Double- 
Roller Chains, Roller Chain Cou- 


with ne camprotiise mn quality or per 


formance. 


Morse Power Transmission Flexible Couplings, Clutches 
Products offer valuable design other products in the complete Morse 
idvantages. Morse Roller Chains offer line. Write us about any application you : MORSE 
positive power transmission low have mind. 
Morse means Power Transmission MECHANICAL 
POWER 
Dept. 301 7601 Central Ave. Detroit 10, Michigan 
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Low-Cost TANDEM DRIVE Motor Grader 


Allis-Chalmers Model Natural Conservation Jobs 


— 
‘ 
i 


Ownership tandem drive motor grader for building terraces and farm 
ponds, other dirt handling, made economically practical for conservation 


ENGINEERED PROVIDE 


districts, ranches and farm contractors with limited funds. BIG GRADER 
The Allis-Chalmers Model has tandem drive and other features for- PERFORMANCE 

merly found only motor graders costing three times much. Its 

great traction, convenient size and easy operation make for ADVANTAGES 


low-cost terracing work, ditching and farm road maintenance. 

Has plenty power move big loads fast makes smooth, even 
grade maneuvers easily. Quickly goes from one job another travels 
18.6 mph. 


Weight — 8,500 Ib. 
Tandem Drive 
Tubular Frame 


And the Model home any farm community. Its Allis-Chalmers 
34.7 hp. gasoline engine well known top performer tough farm 


tractor service. Maintenance 
parts are carried all A-C 

Write for free catalog 
get the full story from any 


cost low. Any mechanic can service 
tractor dealers 

this low-cost, tandem drive motor grader, 
Allis-Chalmers industrial tractor dealer. 


ROLL-AWAY Moldboard 
Power Hydraulic Controls 
Rear-Engine Design 

High Arch-Type Front Axle 


Drop Down Transmission 


Full Visibility 


ROLL- AWAY an Allis- 


Chalmers trademark 


MPP 


Other Earth-Moving Equipment: 


Heavy-duty, diesel-powered motor graders four sizes, 104 brake hp. 


Newest, Finest Crawler Tractor Line Earth four sizes, 11,250 41,000 Ib. with 
matched Allied equipment for every purpose. 
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—Bearing Wear and 


Care Out 


given space. Their unusual ability withstand shock loads abnormal 
temperatures, together with the provision for axial shaft expansion without cock- 
ing makes them the natural choice farm machinery 
all-weather usage tractors, combines. pickers, 
power farming equipment for the best bearings. Builders and users alike 
know that when Hyatts in—bearing wear and care out. 
The confidence Hyatt bearings that has developed among farm machinery 


makes easier for 


users result their own year-in field experi 
dealers sell farm machines that have their complement these dependable 


bearings. Hyatt Bearings Division, General Motors Corporation, Harrison, 
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through 


greater power applied 
better mowers through 


BLOOD BROTHERS Universal Joints 


For five thousand years they cut grass hand. Then 1822, 
the earliest known horse-drawn mower was invented. 


dual triumph, tapped power source greater than human muscle 
operate implement than the scythe 


Today, the gives vastly greater power 


And modern mowers like this Case scores 


other implements that power delivered with ease through 
dependable Blood Brothers Universal Joints 


For farm implements, more Blood Brothers Universal Joints 
are used than all other makes combined. 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


AGRICULTURAL UNIVERSAL JOINTS 


Division Standard Steel Spring Company Chicago Office: Great Lakes Spring Division, 7035 West 65th Street 
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The most beautiful popular-priced 
Asbestos Roof ever developed Johns-Manville 


F 


J-M Asbestos Shingles are fireproof, rotproof and weatherproof 


American Colonials are rigid shingles made asbestos 
and cement—two practically indestructible minerals. 


They have the same sturdy qualities that have proved 


themselves over the past years all J-M Asbestos 


Shingles, but addition they have new styling, new 


Each shingle is de- 
signed as a rigid as- 


The shingles are self- 
aligning. This speeds 


The finished roof has 


a pleasing horizontal 


striking beauty of design and a new note of architec- bestos-cement strip— application. Larger size shadow line. Matching . 
tural simplic ity and distinction covers as much area as means fewer pieces to shingles come for hips 3 
5 ordinary shingles. handle. and ridges. 
Johns-Manville developed the American Colonial 


qualities asbestos shingle roof could enjoyed 


Shingles, write Johns-Manville, Box 290, New 
the owner even modestly priced home. They are 


York 16, Canada write 199 Bay Street, 
Toronto 1, Ontario. 


economical cost, economical apply. 


JOHNS MAN 


Johns-Manville 


PRODUCTS 
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LINK-BELT offers SPECIFIC chain 
match your SPECIALIZED needs 


just one type chain that 


best meets the requirements any 


given job. And 
pose” chain can well. 
From complete line agricul- 
tural chains and sprockets, Link- 
Belt engineers will recommend the 
right chain for your design re- 


fit your needs limited line. 


Get longer life! 
When you see chain with the 
Link-Belt trade-mark, you can 
sure it’s made the highest stand- 
ards. modern plant fa- 
cilities assure greater refinements 
manufacture. 


Accurate control 


low cost is uti- 


materials and 
lized this 
processes gives well-known corn 
increased uni- 
ering and ele- 


chain life. 


Typical chains 
from the 


complete 
LINK-BELT 
line Ewart Detachable chain, in Class 400 Pintle chain— Double-Pitch Precision Precision Steel Roller 
malleable or Promal, for cast links with closed pin Steel Roller Chain, for Chain, standard pitch, 
drives and power trans- joint, for light conveyor, conveyor and power trans- combines high horse- 
mission. elevator or drive duty. mission applications. power with light weight. 


LINK-BELT COMPANY: Indianapolis 6, Chi- 
cago 9, Philadelphia 40, Atlanta, Dallas 1, 
Houston 1, Minneapolis 5, San Francisco 24, 
Los Angeles 33, Seattle 4, Toronto 8. Offices 
in principal cities. 12,23 


CHAINS AND SPROCKETS 
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ONE chain serves every purpose 


Imaginative makes the Uni-Mower outstanding product 
the hay tools. Designed tor easy attaching and detaching, 
the Unt-Mower can mounted any modern tractor with power 
take-off for fast, mowing 

engineering viewpoint, the Uni-Mower the elimina- 
excess weight, and important reduction moving parts, with 
resulting decrease maintenance. 

Power transmission has been improved and simplified the V-belt 
drive, which powered the equipped with high- 
quality universal assembly. This drive eliminates gearing tor 
smoother, quieter operation, and allows slippage the event slug- 
stoppage—thereby preventing breakage other parts. The 
entire protected trom damage satety spring release which 
allows the sickle bar and mower pivot and by-pass ob- 


POWER TRANSMISSION 


This consists of a V-belt 
pulley, driven by the power 
toke-off shaft—the quiet, 
smooth-running DURKEE- 
ATWOOD V-Belt—and a 
V-belt pulley that is an 
integral part of the Pitman 
fly wheel. You get quieter, 
smoother operation no 
geors to adjust and fewer 
wearing parts to break 
and replace. 


structions in the field 


Fase of operation stems trom the conveniently located toot pedals and 
hand levers tor and lowering the the 
clean, open design makes all parts easily accessible the farmer. 


DURKEE-ATWOOD AGRICULTURAL 
QUALITY ENGINEERED FOR BETTER TRANSMISSION 


Minneapolis-Moline buys large share their belt re- 
quirements for the Uni-Mower (and many other belts) 
from DURKEE-ATWOOD, because they measure 
standards quality. specifying integral parts for 
the Uni- Mower, MM engineers selected DURKEE-ATWOOD 
V-Belts after exhaustive tests field and laboratory. 
DURKEE-ATWOOD V-Belts feature rayon cord con- 
struction for strength and flexibility and straight 
sidewalls for full groove contact and reduced slippage. 


DURKEE-ATWOOD 


MINNEAPOLIS 13, MINN. 


drive engineering data. Write Dept. AE-4 


V-BELTS: 


They are built the best raw materials obtainable 
engineered for longer life and smooth, efficient power 


Behind DURKEE-ATWOOD 30-year record top 
quality V-belts, conscientious service and complete 
Engineering and Research Department. This strict atten- 
tion quality and service the big reason why many 


leading like Minneapolis-Moline are turn- 
ing DURKEE-ATWOOD 
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Intercommunication Between Engineers 
CIENCE has been applied the age-old problem human 
organization extent which beginning give some 
prelir unary indications of practical significance 
One such indication reportedly supports the conclusion 
reached many engineers and others through the less scien 
titic methods of personal experience and casual observation. It 
the observation that the most exchange intorma 
tion and ideas occurs in small groups of about six people, 
rather than in larger discussion groups or in audiences listen 
ing scheduled speaker 
Scientific support for this observation might well have a 
protound the character future engineering organ 
ization and engineering meetings 


For example, ASAE meetings have frequently heard 
remarks this The scheduled formal program provides 
othcial justification for travel and time used in attendance, but 
much the advantage attendance results from the 
information and ideas small, spontaneous, 
inscheduled conversations which occur without benefit of 
othcial recognition 

A more open and general appreciation of this point might 
result in employers re-evaluating their imvestment in outside 
contacts. might lead them the use travel budgets 
engineers well salesmen, meetings providing 
opportunity for succession close personal con 
tacts with the right men 

It might lead to considerably increased emphasis, in the 
programming of engineering society meetings, on con 
nall group conferences, panel discussions, and free 
time, tied more concentrated nucleus large group ses 
sions with exceptionally capable speakers 


SESSIONS, 


might lead engineering society programs designed 
various members talk over certain special infor 
mally with few others, with without small audience, 
succession round-tables 

Under present and prospective pressures for 
engineers seem due become increasingly discriminating 
the number and character occasions which will induce them 
subject themselves large audience situation. The large 
audience has limitations environment which 
gain information. Engineers generally have little gain 
presenting themselves for mass psychology treatment. They 
may, however, expected continue patronize large 
gatherings where the subject matter and the view 
point are definite interest. large audience often 
necessary concession the limited time and energies 
speaker whom many people genuinely want hear person 

appears that mathematical relationships compre- 
hensible engineers may govern the effectiveness human 
organization and joint effort engineering meetings and 
elsew here 

The indicated ideal six-man relay for exchange informa 
tion and ideas may represent for most individuals balance 
between listening and contributing time which enables 
them to secure optimum value from a discussion. It may 
represent the approximate dimensions 
knowledge which can dealt with most effectively 

phase with individual rates mental give-and-take 

Pipe lines of information and chain reactions of inspira 
tion are of recognized importance to engineers As proponents 
with definite responsibility advance “human 
engineered engineers may 
expected show strong lead practicing the mechanics 
human organization, the principles involved are 


well-being thro 


further claritied by science 


discussion. may provide unit with natural resonance 


Technical Competence 


T LEAST one large manufacturer has a leadership training 
program based part recognition that high degree 
of technical Competence ts required in some of its manufactur 
ing activities 
wn observation that agriculture, the 
and agricultural engineering are 


It iS a matter of comn 


becoming more highly technical and providing increased op 
portunity and rewards tor technical Competence 

there danger, the pace everyday living and 
taking 
technology has moved into a new era of increased importance 
in just the past few years since the nominal end of World 

Not only the United States but large part the world 
has become sold technology. New generations see new 
light the results technology. Many who not understand 
its methods operation look for turther relief from 
musenes, for comtorts, tor help realizing their highest 
aspirations 

In a world trequently disillusioned with the performance 
of its human clay, the characteristic intellectual honesty, pro 
fessional integrity and sharing of knowledge of the technical 
tields takes on new values 

Industry, government, and the very educational sources of 
technically trained men and women cannot seem to get enough 
of them 

present commanding position technology has not yet 
been made clear to the one-third of our young people poten 
tially capable of earning some place in it 

Young people have wide range aptitude for 
branches of science. Those aptitudes may be developed by a 
wide variety training and experience over long period 
time, and find useful and profitable employment in a wide 
range capacities, often beginning even before the basic 
training 1s Completed 

Under present demand conditions there temptations 
to attract students without adequate checks on their aptitudes, 
let down training and performance standards all levels 
and to hope for the best. That ts not the way in which tech 
earned the respect Currently accorded, and 
little pronuse of meriting continued respect 

young agricultural engineers, students 
students, their teachers, advisers, and employers, venture 
this reminder: What the world wants is not merely men who 
have casually completed certain prescribed technical training 
wants high-grade performance, based technical com 
petence, including ability, knowledge, training, outlook, in 
terest, willingness work, intellectual honesty and profes 
sional integrity. some these qualities the beginner can 
the equal the most advanced men science. others, 
can look forward lifetime development 


nany things tor granted, overlooking indications that 


More Work for Farm Contractors 


NOTHER farm job shaping promising field for 
the tarm power and equipment contractor. It is the 

handling and distribution anhydrous ammonia fertilizer for 
farms not large enough warrant individual ownership and 
exclusive use of the specialized equipment required 

For the many farms which cannot readily expanded 
individually provide full use for large-capacity equipment, the 
obvious and time-honored alternative use such equipment 
units beyond the boundaries of one farm 

cash-basis farming, requiring more accurate 
accounting values than provided exchange labor 
and equipment, that means custom operation. its 
limitations and disadvantages, but they are often a lesser evil 
than either excessive overhead or use of low capacity equip 
ment and increased labor. There are farm jobs for small, low 
cost, low-capacity equipment units, but appears that the 
distribution of anhydrous ammonia ts not one of them 
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The Stuff Which 
Champions are 


Made... 


countless heavy 

duty assignments you 

find them—on farms, 
construction projects, road 
jobs: machines that are 
performing dependably 
and efficiently with 
CLARK designed 


transmission-axle units. 


Here, indeed, the 

stuff which champions 
are made—simple designs 
developed out CLARK’s 
unique experience the field transmitting motive 
power; and rugged, too! 


number leading manufacturers agricultural and 
industrial equipment have used CLARK Engineering 
designing new machines redesigning old ones. This can 
said: The results have been uniformly good. 


PRODUCTS CLARK TRANSMISSIONS AXLES AXLE HOUSINGS TRACTOR DRIVE 
UNITS FORK TRUCKS AND TRACTORS POWERED HAND TRUCKS GEARS AND 
FORGINGS ELECTRIC STEEL CASTINGS 


This pocket size book « 
and CLARK EQUIPMENT COMPANY BUCHANAN, MICHIGAN 

Products. You are Other Plants; BATTLE CREEK and JACKSON, MICHIGAN 


invited to send for it. 
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Heat and Moisture Exchanges Dairy Barns 


MeMuER ASAT A Memuer ASAP 


ts of research done ring 1948 been made possible by the support of the U.S. Department of 
Psychroenergetic oratory at Agriculture, Missours Agricultural Experiment Station, Othice 
The described Naval Research, Atomic Energy and Mineral 
and measurements of over-all heat and moisture exchanges Wool Association. Our objectives are to study the ettect of 
are shown and discussed environmental variables, such temperature, air 
A bret review of our Columbia, Mo., dairy cattle shelter movement, and ligh ilk production, teed and water 
studies and their objectives will be given for those who are not Comsumption, body physiological responses, and heat 
vith the pr t Ir onerat that lissipat or ventilation characteristics of a shelter housing 
amillar w 1 THE projec fis a4 Cooperative project a as 
fairy ¢ 
prese “ ecting of the Ameria 
Approved the Director the Laboratory used for the tests reported here 
Journal the ral The two chambers, test rooms, are contained build 


nsulated riyid-trame structure covered with galvanized steel 
The inner chambers are insulated as shown in Fig. 1, and have 


me Bu re of Plant Ir strv, Souls, and Agricultural 
ae : no a ss to the outst 4-ft sp separates th ambers 
from the outer walls oN at t Work rooms 
Dairy Industry and Animal Industry advised with the BPISAE vat 
Each chamber has an observation window in one side, com 
posed three panes double-strength glass apart 
The authors, H J THompson, resident agricultural engineer (BPI 
SAL US. Des t Agriculture Rob. Stewat tor TABLE AIR MOVEMENT AN HT WITHIN TEST CHAMBERS 
dur ral eng zg, tM ri, 1 Near 
New ber 
Date A aif Surte 
AIK MOVEMENT. ft ‘min 
ly 7 1949 Expe 
| lune 14 ay Exp “a 4 
Ave 1, 1649 typ ta 2 
Aug 5. 1949 a 
4 264 “ 
od Ma He 
LIGHT, foot candies® 
| 2 is 
— = > a 
t 2 6 
f rbasis Values are repre 
rage ne aken with net ints where animal main body surface temper 
we er Research Bu mn 
ure stations (Figure 
wore woh 1 


the maximum reading 


six 4-ft-wide stalls of 
{ dairy barn design 
mixture of recirculated and fresh out 
TEST ROOM side air was moved through each chamber 
ipproximately per cow during the 
: tests reported Air movements in feet per 
inute are shown in Table These arr 
vements are somewhat higher 
° © tf commonly found in da barns (1)*, but 
By were necessary because of the large amount 
ot exct ve fo maintain unttormn 
t it the chambers 
ion Was not noted on any ct 
fionide concentration of the chamber aur did 
2 garded as a controlled ate barn rather 
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at any one point with sim 200. watt bult ambe 
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aa Fiz. 1 Arrangement and construction t ‘ f the test chambers ot the Psychroenerget 
eee Laboratory at ¢ nbia. M Anima ret ed inside the chambers throughout test *Nomt 1 es teter to the appended 
t 
per except being weimhe reference 


ents taken w 
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ental cha 
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19% 
ind herter 
I he 
fate if 
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er-all 
cd t be re 
| ppre 
ta | 
ved and In 
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me 
rec ny 
nts placed 
bers Aur 
cs at selecte 
iture were 
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points in the char 
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ved ca 
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tt 
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heat exchanges, Fig 


he responses of 
Under nor re 
i er were des ited 
cha cr were desiz 
perature was being 
sas varied in the ex 
Stant or reterence 
ce Was not used in the 
€ place none cha 
tt body weight, and 
he body wemhts and 
ils in each kroup, to 
The data are pre 
) average production 
ahmans were included 
tolerance of European 
were calculated from 


ther 


ves. The test t 


peratures were 


peratures to the leaving a 


return air Strear 


with the radior 


ter 


mormeters, thermopiles 


erat 


indicated 
t this report were taken with gas-tlled thermal ele 


s as the air left 
» taken 


eter 


the 


with thermo 


hers, and surface 


The 


tem 


relation 


ot 


peratures at ditterent 


wet 


wry 


tem 


perature levels is shown in Fig 4. The return air 
was as base r calculating the discharge 
perature tron temperature ditterence measurements 
— 
1 
} at 
4 
= 
’ 
it ‘ ve he la 
Ft 
wn, acre ma 
Art 


air 


The 


TABLE 2 ANIMA sf FOR EACH TEST 
Mo and body we prior to, of beginning month of testing 
Mus Were Sta Mik Weight 
Number Number Numbe Numbe 
SUMMER (949 May August ae 
EXPERIMENTAL increasing (emperature 
CONTRE Temperature heid approx 50°F 
Jersey 12 Jersey 4 ! 
Jersey 2 ” Jersey 2 
Branman 209 ‘ 7 Brahman 189 ‘ ary ? 
Holstein 109 1280 Holstein 147 4 3 
Hoistein 7 12 10 
Average 268 27 
EXPERIMENTAL Dec ceasing temperature 
ure heid approa 
Jersey i a i 2 
Jersey 2 2 2 22 
Branhmar 5 ary ox 3 ary 
Branman 2 ‘ ary #2 Branman 169 ‘ ary 800 
Holstein 154 2 Holstein 149 113 
Average 2 Average 2 
SPRING 19 ary 6 June 9 
COWS. Increasing temperature 40° to 108"F HEIFERS increasing temperature 40 F 
Branmar 200 1 dry Brahma 2 i 4 
Brown Swiss 20 2 12 Brown Swiss 2 2 uM 
Brahman 189 ary Brahma 3 ‘ 
Brown Swiss 14 ‘4 Br ~ 3 
Brahman try Brahmas i 
Brown Swiss 24 4 a! ‘4 Browen Swtes 4 
Average ‘ Average 4 
* Por further details see University of Missour) Agricultural Experiment Station Research Bulle +6 


and 47) 


differences for both wet and dry-bulb readings were measured 
controller wet bulb was used reference base for wet-bulb 
temperatures. Beginning 1950 the dry-bulb thermopiles were 
made junctions with each junc 
tion plus least one inch lead wire exposed the air 
stream. The wet bulbs were replaced with electrolytic hygrom- 
eters in order to secure continuous records on temperatures 
below freezing 

Air volume was measured Hays recording draft gage 
the slack-diaphragm type having range 0.00 
water. The gage was connected industrial-type 
combined reverse tubes placed the center the 
diameter discharge air ducts. The discharge ducts were cross 
sectioned for velocity ASHVE methods using factory- 
calibrated Alnor having combined reverse pitot 
tube get center factor and instrument factor corrections 
The velometer has 2000-fpm scale 

The readings were converted pounds dry 
air per animal per hour basis. the kinetic 
energy formula (4) for standard pitot tubes air constant 


LEAVING AIR TEMPERATURE, °C 
20 


5 +- SPRING 1950-COWS 


STALL FLOOR, RADIOMETER 
a CHAMBER SURFACE, RADIOMETER 2 
“5 CHAMBER AIR, THERMOCOUPLE ~ 


TEMPERATURE DIFFERENCE, 
TEMPERATURE DIFFERENCE, °C 


WINTER 1949 


10 20 4 =SO 60 7 80 30 
LEAVING AIR TEMPERATURE, °F. 


Fig. 4 Evaluation ot the return cor chamber-leaving) air temperature as 
a measure of the environmental conditions. Surtace and air temperatures 
were taken as described Missours Agricultural Experiment Station 
Research Bulletin at the vari 


is locations indicated in Fie. 1 


‘a 
AGRICULTURAL ENGINEERING for Apri 195. 
fant wst envil enta 
iS Ex perimer ind the six in the ott 
Hace of ¢ ig 
iate It he ¢ 
| 
st ple the te erature 
er but held at ¢ 
eve cha er Thus prac one 
pr wever, when cows w 
h re averayed tor alla 
parative figures (. 
to rative ita on heat 
— 
the 
pet 
ig 
ape 
ag 
0 
40 
x 
is. 
trom AR 
Bee 
Fic Thermos — b temperature 
the ts I Act the reture aif 


AGRICULTURAL ENGINEERING for April 195 


TEMPERATURE, °C 


10 10 
> WINTER 949 j 
| 
SPRING 1950 
- ~~ 
> (949 
w 
c 
= | 
anor 
wane 
-30- 
TEMPERATURE, 
Fig 5 Sum of milk, drinking water, personnel, equipment, structural 
storage and transter, teed, bedding, and manure heat-exchange estimates 
expressed in per cent of the total values reported. All total heat 


values are found Dy s 


the moist ventilat 


ing air the extranec as the heat input of the 


lamps. Disregxarding heat value corre 
sponds to the animal metabolisn 
Fig 2). These per average total heat at 


D 


where the pounds dry air exchanged per animal 
per hour basis for chamber; proportionality constant 
made from the following factors: and pitot 
tube correction factors mentioned, cross-sectional duct area, 
average station barometric pressure Hg, 


TEMPERATURE. °C 
x) 24) 40 
400 HAMBER — eraGe BODY 
EAT PRODUCTION wn SUMMER 
| 
2 BRAHMAN 8 35 7x 3900 
2 HOLSTEIN BUX ee 
a 4 « 
800 3 
. 
> METABOLISM 
5 . . = 
. be 
q 
( 
= 20 + > 500 | 
a a 
w 
} 
1200) aric ~ + 300 
a 
800+-— > ——--- 4.20 
© HEAT REQUIRED FOR 
MOISTURE VAPORIZATION 
| 
20 40 BW 60 70 80 930 100 
TEMPERAT\ 
Fix 6 Total and la 19 tests. These values 


om animal rumen and 


extraneous oF 


Hays 


bined reverse pitot tube constant, 937.2, fe) time 
and (f) number of animals; D 1s the dratt gage reading ot 
velocity or ditterential pressure in inches of water column, ¢ ts 
the indicated 


lume of moist air per pound of dry air at dis 
charge-air temperature and humidity at 29.9 in Hg, and « ts 
the amount of water per pound of dry air in discharge duct of 
point of measurement 


The constant, C, was calculated whenever calibration was 
necessary due to wide changes in test conditions. Values of 
D, +. and « were taken from the average readings tor each 
day. The 4 values as found were then multiplied by the 
enthalpy ditterences and motsture-ratio ditterences to obtain 
total heat and moisture picked up in each chamber on a per 
animal basis 

Floor heat losses were estimated by measuring the tem 
perature gradient between the conduits buried 
floor as shown in Fig. 1. Temperature ditterences were meas 
ured by copper-constantan thermopiles with junctions spaced 
2 ft apart in the two pairs of conduits under the stalls; the 
junctions were spaced apart the other three pairs 
conduits where temperatures were more unttorm. The co 
ethaent of conductance for the concrete was assumed to be 
12.5 Btu per per thickness per degree 

The heat flow thror 
by measuring the te 


gh the walls and ceiling was estimated 


nperature ditterences between the inner 
and outer surfaces with ten pairs of Copper-constantan thermo 
junctions, each pair representing an equal area on the wall or 
The value, over-all coethcient conductance 
was estimated to be 0.08 Btu per sq ft per hr for the wall and 
ceiling sections 

Heat input from the lights was estimated spot-checking 
with a watt-hour meter. Similar measurements were made on 
laboratory electrical equipment used in the chambers. Heat 
exchanges due milk, bedding and manure were estimated 
from periodic measurement of quantities and temperatures of 
drinking water, feed and bedding entering the chamber, and 
milk and manure taken from the chamber. Heat storage with 
in the walls, floors, and chamber contents was calculated to be 
about Btu per per deg change per day per animal aver 
aged over 24-hr For example, the chamber tem 
perature was changed at a uniform rate of 5 F in 2¢hr, the 
would then 150 Btu per animal per hour. 
attempt was made with present measurements to estimate 


storage for hour hour temperature therefore, all 
values of storage used on hourly data are the s 
estimated for the entire day 


ame as those 


The presence of laboratory personnel in the chambers 
caused an extra heat input. This input was estimated by using 
760 Btu per man-hour (5) for all temperatures, with evapora 
tive heat losses ranging from 12 per cent of this total at 50 F 
about 110 per cent the total 


Errors due door leakage varied per cent the 
total heat with this factor, giving higher net value because 
the chambers were always under a slight pressure 


Secondary sources of heat and moisture, other than lights 
are briefly su 


narized in Fig. 5. The values are totaled as a 
per cent the total heat values reported. Values the 
treme temperatures are somewhat erratic because of the short 
time available to stabilize Chamber conditions. At low tempera 
tures the major contributions to the deviations were floor con 


At high 


ductivity, water heaters and electrical equipment 
temperatures the deviations were attected largely enthalpy 
changes in water consumed, floor conduction, personnel, and 


time laps 
The moisture evaporated from the stall surfaces was esti 
mated in 1951 for small and large cows. Vapor-pressure 
gradients were measured by electrolytic hygrometers, and the 
values were substituted in an evaporation formula (9 
Discussion 


wes fou 


g. © shows a summary of heat ex 
for the experimental group 1949. Two 
important facts are brought out graphically in Fig. 6: (a) total 
heat production increases barn temperatures decrease, and 
(b) the ratio latent total heat production decreases with 
decreasing temperature. general, this ratio higher for the 


q 
= 
from the heat added to 
ao each temperature level 
pressure was used for the conversion. The relationship used was 
4 
| 
ky are made up primarily of fermentation energics {1 
manur and animal metabolism. Heat from liehts and 
secondary factors in Fig § are not included 
_ 


riace eceive tr the a il which uf 
ed t \ heat trave to these 
hile | fown, radiatier 
hea thr h urme and teces 
fermentat ene ere easured or est ated 
eat { sture pr are ft 
here i liftere between total 
er heat pt , et is rmeasured by the 
h tal t This ditference ar ses principally 
the termentat ene! entioned which is not 
rernents were tak ita certa time each day, whereas 
er aur ieakaye which was pre sly entioned 
hie tial ¢ | evels tor the 1 tests shown 
la fate ilues tor the s er grout These 
theretore, had the highest total tron. This 
be t the portance af k wing herd malk produc 
Ss we Sar size and unfenance requirements, in 
er to est ite ventilatior ids. The relatronships between 
nutrients and etabolw levels of the test ani 
s are disc edt feta n | cations of the Mussoun 
ent pl SETIOCS 
Measurements ide on the winter expermmental grouy 
are tt rted be se ot equipment difficulties 
presented as as il t the heat and osture 
t hips tor a roups as correlated with ambient ter 
iture The ratio g represents total Btu of heat per pound 
re removed tr the chamber Thus ratio as simular 
i for praphial analysis on the 1951 ASHVI 
hrometoe chart) The curvilinear regression line the 
cr se ent of Pig can be used to solve practical ventila 
! ems where ly an est ite of either the total heat 
| rthes ture exchanve is avatlable 
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Ac KLE 
N itt pt was ide to fit a smooth curve to the s og 
ire data the rather wide variations. 
| is of these data with the insensible water 
losses of the 1949 group (8 measurements on a Rice 
1000-Ib body-weight basis Sture values simular 
to those shown. Even the ¢ fata are fairly c J 
4 
parable on a body It then follows that, 
secondary factors remaining moisture production | Ari 
fa dairy stall varies d mal size 
Consider the upper segment of Fig As expected with a Ss 
relatively source of total heat, the ratio g should rise ye: 
with a decrease in Phe correlation between g and wu is | 
surprisingly This suggests that the heat transferred 
the air from the urine, feces and bedding 
primanly in the latent state Theretore, cleaning up morst 
bedding and feces may be an important step in reducing ven 
tilatton morsture loads ig 
The variations shown in the upper segment of Fig. 7 could ° 
ilso be caused by errors in wet-t temperature-ditterence ah 
easurements on the arr exchange. Changes in heat produc 
tion under a constant environment can also be caused by 


changes in level of milk production and other factors. It ts ve 

issumed that the seasonal change in length of hair displayed Soa 

by the cows used in these experrments followed the natural ile 
by shortening with increasing temperature and length 


ening with decreasing temperat 


ire 
The values of Fig. 7 are based on heat and morsture 
fuction trom the primary sources, animal metabolisn 7p 
fermentation heat trom bedding and manure. They may ' 
hivher or lower values than exchanges which have not ac _ 
counted for secondary sources, such as lights, building trans ; 
ter, and temperature ditferences on materials taken in and out y 
of the barn. In practical application of these data it is neces 
sary to consider the etfects of secondary sources 
(Continued page 206) 
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Differential Thermostats for Agricultural Applications 


M HER ASAI 
ROBLEMS ot te perature ¢ t westel Ne Ska se s t ! re ditterences. It w for 
fo Stor SErN WE t Strate the madeq cies of Start vent cq ent whenever t ail 
the n ther stat in $ agricultural ay cat < t rw 
Ar irvest t ef re | ced storage s. allowed i H eg wi i\ cra 
to Cure at for ten Gave to two and the ences neo ver €XIS Moreover ikes possible the 
stor rent iver t tdoor te 
Comled aS aS Poss et 10 F and later t 32 \ 7 
perature t the « Lend of the tdoor te 
practi etl tof cooling the potatoes is to circulate Cool air 
per re fa 
Iw chan \ erated ditterential thermostats were 
witl the st Structure whenever the outside air tempera 
leve ed} r to the electr One of the sed 4-1 
ture 1s ver tl the temperature side the storage. A « : \ 
nd ther st waters as the temperature-sensing ele 
mon ther Stat IS mot suit tor contr x the ventilating 
ents. These w {not have the desired itor expat 
equipment under such conditions because there 1s .a progressive ‘ 
ston characteristics thr gh the temperature range that was 
th t tu n tl potato’ st 
inet S desire It can temperature-sensing elements which respond uniformly to ter 
‘ n i 1 emperature perature changes throughout the required range of 32 t 100 
\ ditterential thermostat pre ides the type of control that The | etal ditterential ther Stat bas been in service on one 
is needed if i potato storage, or in a St lar ipplication, he t the l i t\ t Nebraska farms tor emht years Bot! 
echanical ts are linuted to installations where the indoor 
I tor AGRK RAI KENG ind tdoor temperature-sensing elements can be less than 
“ t mM t Director N S tt apart 
Experience with the ditterential thermostats 
i FD ‘ feat est hed several important functional and design require 
vines nents. These include flexibility of installation, ruggedness of 
| construction, good sensitivity, and oderate Cost The elec 
KPISAL US Dey t t Ax 


trome differential thermostat embodies these desired features 
elements of the electron 


nend t tri 

So 6" FORMED wcteristics of thermustors The thermustors are cor 
SHAPE ONE UNIT OPENS 
AND ONE CLOSES with ADJUSTMENT 
INCREASING TEMPE 


ercially produced thermal resistors which underge 


large change in resistance with only a 


small change temperature, Fig 
The electrical circuit Consists bas 
BRASS ROD tcally of a vacuum tube in which the 


grid bias is controlled by two ther 


stors, each of which ts in an arn 
of a bridge circuit (Fig. 3). The plate 


ADUUSTMENT 


| ADJUSTMENT current, which vanes with grid bias 


| 
| 
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actuates a sensitive relay which in 


GALVANIZED PIPE 
. urn controls a contactor for an electric motor, A d-« 


voltage 1s apy 
‘NOOOR ENO 
at 


lied to the bridge from an isolating 
OUTOOOR transtormer 


id selenium rectiter. The magnitude of 
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tric) Dias 1S 
closes. As 
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fitterential 
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ires which 


ents the tlerentials between thermustor temperat 

will close the circuit These ditterentials may be controlled by 
adjustment of the variable resistor in the bridge circuit. The 

{ upper line represents the ditterentials in thermistor ten 

peratures which will open the circuit. This line is displaced 
tr the line representing the closing temperatures because of 
he change of reluctance in the magnetic circuit of the relay 
irfiature The ditterence between temperature ditterentials on 
which the thermostat operates is nearly linear over the range 
f 35 to 75 F, having a nominal value of approximately 2 F 
ind increasing slightly at the higher temperatures. The exact 
haracterstics Can be varned slightly by selection of thermistor 


paus. The ditference between temperature ditferentials may be 
varied by changing the adjustment of the air gap of the relay 
immature 

An important feature of this thermostat ts that in the event 
failure the supply circuit to the ventilating 


This stops the equipment and prevents 


control-tube 
nent 1s left open 


the warmer air into the storage. Under these 
miditions, the most serious result would be loss of cooling 
time the tube Power consumption the 
thermostat 1s approximately 16 w 
shows the ditterential thermostat with the 
the central control unit removed. The glass jars con 
tain the thermustors and attord them some degree of mechan 
also prevent unnecessary operation the 


thermostat due to momentary fluctuations of amr temperature 


SUMMARY 
ents ot ditterential 


ind design require: 


her st red during the development and use 
t tw One very thportant requirement ts 
Hexibility of installation, Other desirable features include rug 
xed SS tructi sensitivity moderate cost 
The elect therential thermostat embodies all otf these 
features a is especially well adapted to installations under a 
side range of ¢ { s Its tstanding versatility makes tt 
pant lly switable tor other apy itions in tields such as au 
grain and hay drying, and industrial processing 
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Heat and Exchanges 
Dairy Barns 
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i 
Fig blectr ferentia cr at with tof e central 


among arbitrary segments of the stalls (9). Fig. 8 also indi 
cates that the gutter contributes smaller portion the evap 
orated than has before been 
Absolute amounts vaporized trom the surfaces averaged from 
about per cow per day, with the larger amounts 
originating stalls occupied larger cows. Continued study 
surtace evaporation type bedding and 
other variables part the laboratory program 

Complete and tabular data related the work 
reported here will appear future publications the 
Agricultural Experiment Station 


SUMMARY 


Data are presented which indicate that total heat exchange 
dairy barn basis higher than that given metabolism 
measurement. A 20 per cent increase in heat production 
occurs when temperature falls trom Moisture 
measurements indicate surprisingly large amounts water 
vaporized trom chamber surtaces. Near the total and 
latent heat production are nearly equal. Dairy barns dissipate 
higher per cent their normal heat production vapor 
ization than the animals within 

Ratios total heat production 
mbient temperature range 100 are presented for 
use designing ventilation systems for dairy barns. These 
ratios can use where either the total heat production 
the morsture production are available to the designer 


oisture production for 
ana 
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The Evolution Materials for Farm Tractors 
Stanley Madill 


President ASAE. 1951-52 


ELECTION, treatment and finishing of materials and the 


development of new materials have made a mayor contr 
bution to the advancement of farm mechanization. From 


the processing of the raw maternals down to the tinished 


product, the chemists, metallurgists, material engineers and 
processing specialists are working toward securing 
greater val 


the end product. The design and test engi 
neers are best known to the men in the field; however, they 
rely very heavily the former for and help 
many of their problems. If the proper material 1s not available 
and the job represents volume enough pay develop new 
material, steps are usually taken to do so 


Wars accelerate progress improving materials and devel 
oping new uses for During war the 
materials usually greater than the supply and many critical 
material shortages develop. Meeting the shortages with sub 
stitute materials usually contributes toward progress, that 
necessity forces make the best use materials 
high production rate depleting our raw materials 
the extent that there shortage the supply many the 
elements used alloy steel, bearings and 
materials. large extent structural members, have 
been able develop substitutes for many these materials, 
and through the substitutes often come with better 
and more economical part. had rely the alloy 
materials used steel production years ago, our produc 
tion alloy steel would limited small percentage 
what today 


The farm tractor today has little resemblance the 
early traction engines which were heavy, slow and subject to 
high rate wear. Their construction was principally with 
mild steel and soft gray iron. Many wearing parts were 
protected from abrasives force-feed lubrication was lim 
ited few the bearings. The advantages enclosing the 
gears and running them oil grease was recognized early 
Enclosing the gears required making smaller, higher stressed 
parts and operating them higher speeds. accomplish 
this required heat-treated parts, greater accuracy manufac 
turing, smoother finishes and much better lubrication. Roller 
and ball bearings replaced plain bearings many places and 
improved lubricants were developed along with better means 
sealing the and the dirt out 


The advancement made the alloying steels dra 
story Prior World War the nickel chrom 
ium steels (3100 series) were used for high-grade 
gears and heat-treated parts. The nickel supply became 
tremely short and the 8600 series steels were developed 
which reduced the amount scarce alloying ele 


nents in the 
steel by one-half and still maintained the same performance 
characteristics 


permits securing larger portion the alloying 


materials from scrap. Now we are faced with an insufficient 


The hardening ability of 8600 series runs more 
uniform a 


supply alloys produce the required amount 8600 series 
steel. Again are get 
ting ready to meet this COMPAR 


further curtailment of al 
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treated steels. In most cases the addition of a very small 
amount of boron to a steel of low alloy content (derived from 
extremely material commonly known borax 
produces steel that can heat-treated and will produce 
satisfactory product. The residual alloy in the alloy steel scrap 
usually for the boron steels. Our metallurgists and 
materials engineers are in the midst of an extensive develop 
ment program learning to use and control the boron-treated 
steels. Our experience to date indicates that they can be made 
produce product equal the 8600 series. Table shows 
amounts of principal alloys found in some con parable steels 

Advancement heat-treating processes has contributed 
materially to reducing the requirement for alloy steel. Induc 
tion hardeniag is in Common use in many of the factories to 
day and local hardening where required, permits using 
carbon steel place alloy steel, and many applica 
tions the handling and speeds the manufacturing 
processes. The parts receive individual treatment machines 
that are electronically controlled which results in a more unt 
form product than can be obtained in the batch-type furnace 
where the part fully heated. The results have shown less 
variation in hardness and dimensions where induction harden 
ing has replaced the furnace and dip-tank method. There 
saving in heat and also a saving in material handling as the 
induction hardening setup can placed the processing line 
so that the material passes directly from the machining to the 
hardening equipment. Often there can saving finished 
nachining time the part need not hardened except the 
areas greatest stress Induction-hardened final drive 
gears are now used most all the John Deere tractors 
They have been found stronger, more accurate and easier 
handle than the previous carburized alloy gears. 1050 carbon 
steel used with other treatment than induction hardening 

Carbonitriding of carbon steel parts 1s also being used to 
reduce alloy steel requirements. The concentration carbon 
and nitrogen the surface produces high surface hardness 
with an oil quench. Onl quenching produces less distortion 
than the more drastic quenches. are having very good 
results with carbonitriding parts with light sections 


Advancement in manufacturing processes has also been a 


important factor adapting economical materials 


given job. Improvements in tool steels permit the machining of 
parts that were considered too hard to machine a few years 
ago. Higher hardness aids grinding closer tolerances and 
producing finishes. Generally speaking, strength and 
resistance wear are proportional the hardness the steel 
being able build machines out materials higher 
hardness permits them lighter, stronger and more durable 

Surface-finish standards and the specifying of the degree of 
smoothness required have come into general use the last 
years. The establishment method measuring and 
fying finish has made it possible for the designer to specify on 
the drawing the tinish desired. Better finishes have reduced 


the danger early failure (Continued page 212) 
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Drainage Tight Soils the Midwest 


Beauchamp 


ASAI 

tar enough below the ground surtace to pert it tairly success 
tul tiling The claypan area in western Missour: 1s more 
sloping with the claypan generally farther trom the surtace 


IT} 


encountered in the other Claypan areas 


is area does not present as difficult a drainage probler 


} 
soils in central Wisconsin make u 


The Alamena-Spencer 
inother large poorly dramed tight soil area. These soils gen 
erally have a thin topsoil over a silt pan. Internal drainage ts 
poor from the plow sole downward. Tile ts not effective. The 
Slopes vary from O to 4 per cent. The area contains more 
sloping land than level. The many shallow 


to the surtace drainage problen 


Mahoning soils in northeastern Ohio 


ire 


sin 


the Alamena soils of Wisconsin, They too have a thin topsotl 

over a so-called silt pan and tiling 1s generally not effective or 

economical, The slopes vary trom 0 to 6 per cent and there are 
any small depressions ind pockets 

The heavy clays of the Red River Valley in Minnesota are 

Hat and drain slowly. The area is covered with many ponding 

depressions varying trom large to quite small. Very little tile 


drammage has been used in the past. The two areas east of the 


river are spotted with Knolls of sandy material over clay base 


On the Canadian border in Minnesota there ts a large area of 


very tight plastic clay. These soils were tormed by old Lake 
Avassiz and are similar to the Red River cl but of lower 
tertility. The slopes in this area average trom 2 to 4 per cent 

In northern Hlinows there are the Clarence and Swygert 
plastic tills. Internal draimage ot these soils as very slow 
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soul ot heavy red clay with slope var 
ly sloping. Depression areas are c 
Lake Winnebago in Wisconsin is a 


a tight subsoil 


the id dramage practice 
m sols narrow strip along the 
m and Is posed of what s 
gumbo and spe tted with sandy areas 


with many depressions and swales. In 


inois River bot s there are large areas 


bo soils with other areas of better dr. 


ihe land here 1s also level and has depressions 


tor stot this area are provide 


ose of a surface drainaye system ts to 


water, thereby preventing the land fron 


and allowing the wind and sun to 


soil as soon as possible after a 
surtace draimage system must be 
surtace water will not be allowed 
y area of the tield. The key to sur 
tace drainage ts to keep the 


to collect and s in 


unott water moving moving off 


the held as rapidly as possible without Causing erosion of the 


land surtace or in the ditches 
There are essentially tive types of field surtace drainage 
Occasionall 


systems used in the Midwest y if iS necessary to 


SURFACE DRAINAGE BEDDING SYSTEM 


tevelo} ent 
tf criteria tor bedding design and layout He has put shed 
req endat sin B etin Ne ot the Agri tural 
Extension Service, Ohio State Univers: 

The “bedding syste (Fig. 2) of surtace drainage 1s gen 
erally sed on fields that are practically flat slopes tron OU to 
| per cent, where the soils are slowly permeable and where 
tile dramaye 1s oot ecor cally teasible The syste is ce 
signed, constructed and untamed so that excess surtace wa 
ter drains laterally trom beds, srmuilar to plow lands o dead 
furrows, thence inte the collect » ditches and tinal 1 in 
outlet tch The beds sl 1 be lard out with the dead 
turrow running in the direction of greatest slope. The collec 
tion ditches, which intercept the water trom the deadturrows 
ire laid out in the direction ot lesser slope because they can be 
I { the outlet by construction methods 

beds is governed by the tollowing conditions 
f crops to be grown. Some permanent pasture of 
hay crops do not require as narrow beds as do general rotation 

s 

2 Slope of the tel Flatter tields require narrower beds 

4 Drainage characteristics of the Soils with low 
infiltration and poor permeability require narrow bedding 

+ Adaptability to farming operations. It 1s usually un 


profitable to grow row crops in deadturrows. Thus widths 


should be adjusted so that the rows wall fit the beds without 
RANDOM DITCH SYSTEM SURFACE DRAINAGE 


ae he plastic tilis are very ited a ne two of rc t these systems order to secure the 
a The Sharkey clavs of southeastern Mussour so present fesired results. These tive systems may be spoken of as t 
drainage problems Internal drainage of these soils is 1) bedding rand fitch syste (4) CTOSS Slope 
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are iny ittered areas of better-drained sous Ross Milner wy igrimultura agent Ashtabula County 
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Fig 
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t hese ed ir intervals 
t ca t the Where the ind as 
t thre eal t ver a Spar 
fs oo ft er te re 1} can be inied up to 
tt tor tt r per t Where col 
re ‘ t the end the tield. the ditct 
} eda ' te the end to pre ie 
| that cf age the ss inte the ditch wall 
t ructed 
Some genet re end bed width and layout 
ind struction details are ? 
RANDOM DITCH SYSTEM 
The  randor fitch system (Fig. 3) ts adapted to depres 


sien TY pre topography having wet pockets of de} ressions tow 
leep or large to fill by land smoothing. The random surface 
fitch should meander trom one low spot or depression to an 
other so that the water flows toward the lateral outlet ditch 

The random ditch must be of sufficient size and depth to 
train otf the impounded water rapidly and completely. Spoil 
these ditches should placed the minor depressions 
that will not be drained by ditches 

secure the highest degree drainage the entire tield 
should be smoothed of graded to till all of the minor depres 
sions and thus allow the surtace water to flow to the ditched 
out depressions or directly to the ditch. On flat, very slowly 
permeable soils it ay be necessary to combine this system 
with the bedding system to do an adequate job of surface 
drainage. On tileable land having large and deep depressions 
this system should be used in conjunction with the tile drainage 

The random ditch wall usually be located in cultivated 
telds) Where not too deep, these ditches should be con 
structed so that they can be crossed with farm machinery 
General recommendations are shown in Fig. 4 


CROSS SLOPE DITCH SYSTEM 


I he Cross slope ditch systen (drainage-type terrace ) 


} 


(Fig resembles terracing that the ditches are 
onstructed around the slope on a unitorm grade according to 


the lay of the land) Much of the development work on this 


type ot surface drainage has been and is being done by A ! 


Wojta ot the University of Wisconsin. A paper by Mr. Woyjta, 


entitled Development and Study the Channel Type 
was published AGRICULTURAL for 
May, 1950 

This method of surtace drainage 1s adapted to sloping, wet 
per cent slope less, where internal drainage 
poor tt the plow sole downward and where many shallow 
depressions hold water atter rains. The nature of the soil 1s 


such that the surtace water which ¢ 


llects in these low spots 


ca t infiltrate into the sen I he depressions are too numer 
ous and the slope too great tor successtul bedding, and gener 
ally t is not practicable or teasible 

The cross slope ditches or terraces should be constructed 
across the slope as stra t and parallel iphy permits 
cutti t es and The spacing 
between ditches should be about LOO tt on a4 per cent slope, 
increasing to LO tt as the slope decreases to OS per cent. The 
cross-Slope ditch ditters tr the regular terrace in that little 
or no ridge is permitted on the downslope side of the ditch 


Uhis provides tor ease in crossing the ditches and reduces the 


damage caused tr overtiow. The excavated material tron 
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the ditches should be placed in the depressional areas between 


the ditches. Any excavated material not used in this operation 
should be spread out on the downhill side of the ditch so that 


the ridge is not over 31n we the natural ground surface 


After the excavated material from the ditches has been placed 
in the depressions, the area between the ditches should be 
smoothed graded eliminate all minor depressions and 
humps which might obstruct the free flow of surtace water to 
the ditches 


It has been tound that for ease of fart 


operations these 
itches should be constructed with very gentle side slopes 


Fig. 4 gives some recommendations 


The key to the success of this system of surtace drainage 
is the elimimation of the depressions between ditches so that no 
runott wall be permitted to collect and stand on the surtace of 
the ground. With ditches spaced at regular intervals down the 
slope the runott can be collected and carned away trom the 
tield. Fart 1 be parallel to the ditches 


tield t operations should 
Thus, by laying out the ditches as straight and parallel as 


possible, ease of farming operations ts provided 


PARALLEL DITCH SYSTEM 


The ‘parallel ditch adapted flat, poorly 
drained soils which there are numerous small shallow 
pressions. Quite often the past bedding has been used 
this type and slope. many soils bedding can 
provided the land smoothed graded elim 
inate all minor depressions and provide uninterrupted crop 
row drainage the parallel ditches 

The ditches should parallel but not necessarily 
equidistant. The success the system depends largely upon 
the spacing the parallel ditches and the smoothing grad- 
ing between ditches. The land should prepared that 
every row throughout its entire length will drain ditch. 
The ditches must spaced that the length row drainage 
from high point ditch such that the row can safely 
carry the runotf without much erosion damage 
the row. Another factor which influences ditch spacing the 


CROSS SLOPE DITCH SYSTEM SURFACE DRAINAGE 
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amount of earth 


nd the distance it will have to be moved to 
plete row drainage 

Field experience indicates that the maximum length otf 
rien naiate the mani u icriget 
grade draining to a given ditch should 600 tt. This 
maximum length grade should reduced slowly perme 
Theretore, the 
maximum spacing where the land drains in one direction 


the topography such that the 


provide cor 


be 


vy erosive soils to about 300 ft 


should be around 600 ft 
land drain trom ridge located between the ditches, the 
maximum spacing could then 1200 


When the 


direction, the area 


ground surface has some general slope in one 


between the ditches can be smoothed, thus 


tilling the depressions and removing barriers. It is not neces 


sary that the slope be unitorm between ditches it can be 


broken according to the lay of the land 


areas where the ground surface has general 


slope, grade should established between ditches moving 
from 0.1 to 0.2 ft of the surface soil from the lower end of the 
area to the upper end, thereby establishing a slight uniforn 


ade between ditches 


The original installation this system may little more 
costly than the bedding system, however, provides for ease 
farming operations and fits well with the use large 
farm machinery. particularly adaptable large 
crops can planted from one end the field the other 
over the ditches, thus providing the maximum length crop 
rows. Suggestions for layout and design are shown Fig. 


FIFLD DITCH SYSTEM FOR WATER TABLE CONTROL AND 
SURFACE WATER REMOVAI 


This system (Fig. 6) is somewhat ditterent trom the other 
systems in that it serves a dual purpose by providing drain 
age for surface and subsurface water, and generally 
used on the more permeable soils. Here the field ditches are 
laid out in a regular parallel pattern across the field, but are 
deeper 
ditch provides for lowering high water tables for 
crop production, as well as providing a channel for removal 


deeper than the ditches used the other systems 


PARALLEL DITCH SYSTEM SURFACE DRAINAGE 


PARALLEL DITCHES TO INTERCEPT AND RAPIDLY REMOVE SURFACE WATER 
FROM THE FIELO AND REOUCE THE LENGTH OF ROW DRAINAGE 


of surtace water. This system ts used in soils where the lower 


ing of the water table is necessary, but where the use of tile 1s 


not economically or physically teasible. Some typical soil con 


ditions where this system may be used are on peat and muck 
soils where tiling 1s not applicable, on sands with high water 
table, and on | 


oderately or highly permeable mineral soils 


which have a high water table 
The ditches are laid out parallel across the depth 


and spacings which are governed by the various soil con 


ins tor this system of surtace drain 


based primarily on held observa 


trons and wnin Fig 
ise of the treld 


of drainage, it 1s seldom advisable to provide a ditch section 


litches in this systen 


The excavated ma 
terial trom the ditch should be used to till depressional areas 


that can be crossed with tarm machinery 


between the ditches or spread suthciently to allow the area 
next to the ditch to be used for turn rows or to permut cultiva 
uld be parallel with 
the ditches. Crop rows, deadfurrows, and plow furrows, 
should be intercepted in shallow ditches and directed into the 
held ditches through protected overtalls. On the less permeable 


soils that are covered with minor depressions and pockets, land 


ost cases sh 


tion. Farming operations int 


smoothing between the ditches will improve surtace drainage 


FIELD DITCHES FOR SURFACE DRAINAGI 


An important part of any surface drainage system 1s the 
ditch that must carry away the excess surface water. 
important to select 
suited the problem There are two types ditches 


nd install the type and size of ditch best 


which are commonly used in connection with surtace drainage 
They are the “single ditch’, and the “double ditch’, some 
times called W ditch or twin ditches 


The single ditch should be used when the excavated ma 


terial 1s need 


and can be placed in depressions adjacent to 
the ditch or where placer ent of the spoil on one side of the 
ditch wall not interfere or obstruct surtace-water flow into the 
ditch. When the excavated material from the ditch is used te 


fill depressions, some type earth-moving equipment 


FIELD DITCH SYSTEM FOR WATER TABLE 
CONTROL AND SURFACE WATER REMOVAL 
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4 
j 


| 
7 
See Fig. 5 Fig. 6 


tw naralle fitches 
rtace water ca 
t heir tructed 
Struction This ditch 
toward the ditch 
s very flat and row 
where excavated 
epressions, TI fitch 
1 the ditches plante 1 
is a hay stry The 
« sed aS a field 
st fhe about 40 ft 
t n dee} As the 
seen ditches should be 
lo or flatter can be 
ested or rec 
s of surtace-draina 
ive practice fort st 
that with proper use 


with Cepressions Vary 


irger depressions, both 


1 «nut This venerally 


pon the roughness ot 
ss the area and ther 
iv be needed t 
ve svster best titted 
{ be located and con 


where additional leveling 


shout ve Marke 


on 


hen be made with a 


It is not necessary that 


t obtaining a unttorn 


ressions and remov 


shi { he broken when 
ved 


to any surface 


that increased crop 
e small depressions 


itively short time 


pa i ip in period an 


pment of new products has been 


ed up by the use of improved laboratory equipment and 


ise of electronic equipr 


taken considerable mystery and guesswork 


electric 


test work. Wherever possible power has been 
substituted tor human etfort to the extent that the productivity 


per man has been greatly increased in the laboratory as well 


We have some interesting illustrations of changes in bear 


ing materials as used in Jo Deere tractors. Steel-backed 
nicrobabbitt-faced bearings are being used to replace bronze 


and babbitt bearings Aluminum is becoming more c 


on 


material for engine crankshafts. It is a 


iS a main fearin 


itertal well suited and gives excellent results with the 
present-day crankshatts which are heat-treated to a higher 


hardness than was commonly used with babbitt type bearings 


Laminated phenolic materials are replacing bronze thrust 
washers in many applications. During World War TE our 
bronze piston-pin bushings were replaced by gray-tron bushings 
and the gray iron has continued to be used in this application 
ip to the present time. Gray iron wears less and appears to 


serve equally well piston-pin 


Lubricants and fuels have played their part in the chang 


ing material sit 


» at heavier 
loads produce higher pressures and temperatures. Lubricants 


had to be developed that would pertorm satisfactorily under 


on. Higher strength parts runnit 


these conditions, Likewise, tuels have been improved to meet 


he demand of modern engines. Higher octane fuels permit the 


lesizner to get more power out of a smaller package 
Materials have been selected to give the operator greater 
{ day tractor. You wall tind 
plastic steering wheel, upholstered seat, rubber tires and hy 
he controls. The last-named 
that were tormerly pertorn 


safety and comfort on the present 


performs many of the tasks 


by the physical strength ot the 


operator, The tractor of today incorporates many features 
1, 


itertals not found in earlier tractor models 


The materials 


nent program has resulted in hav 
ing an ample supply of materials to furnish machines for most 
of the required yobs. [t has resulted in longer wear, more 
Capacity, increased efficiency and a reduction in the servicing 
The small tractor of today wall often do more 
{ work than the large tractor of yesterday. We have come 
to expect that each new model will not only be better than the 
last but will deliver greater return the investor. The devel 
opment and selection of materials best suited to the job to be 
has been important aid each new 
design better than the last 


Hrements 


rrormes 


Education for the Engineer 


HE public not only expects a reasonable success vocation 


all college and university trained 


rs, but also expects that they shall assume a certain 


adership in local, county, and state affairs 


It is a mistake to assume that the student who arrives on a 


college Campus has attained trom his home and secondary an 
high school training the c 


human relations, and in living 


petence needed in citizenship, in 


The plan will 


a broad training in lite and social sciences, and in the 


humanities 

Whether he be trained in one option or in the other, he 
may do research or sales work, or he may cast his lot in the 
held of education as a teacher 


ence and demonstrated ability and an understanding of the 


Finally, with years of expert 


policies, personnel, tinance, public relations, and other general 
problems his organization, may function super 
visory Capacity or as an executive — FE. W. Lehmann in Jorn. 

f Enemmeerimng Education tor January, 1952 


ther t truct surtace flow to ver service without adjustment 
sced a short dist apat Strain pape ive 
sore. fe es, and 
unm. hetween the ta itches can al 
The cha cls ! 
| 
for eact t the ditterent type 
rtace dramage in the tight soul 
t t foot re tder to Keep surface water 
t hee es mecessary litch it these areas or fill 
thre It is ¢ fent that it anpossible and u practica le to 
1 tw ch pockets whic Nill collect ame 
water pet alter rains Hereby showing uf 
t perat soon the entire tield and reducing or eli 
it rep st and yields in those depression areas. There 
thre t ippears to he the fitching out of 
irpe lepress ind tilling the nor depressions by land 
! 
It ended that this land preparation work be 
t 
ead ratw ear period or done im two operations the 
First, rade the area by eve, tilling the larger 
P ssions with a t lover or a scraper, then operate a land 
plane ver the entire area, which will till many of 
veler should be run over the ™ 
Work be Carrie t i point 
gree: slope over me distances The primary purpose is to grade ¢ 
the treld se ira t xin the dep 
Land smoothing will add an additional cost 
ne 
dramage syste ta indications 
vields resulting trom the elimination « 
will pay the cost smoothing 


Fundamentals Infrared Broodin Pigs 


ek ASAF A « Mem. ASAF 


NE of the portant causes of the estin lion \ ton retrigeration syste was used to provide ¢ 

pigs that die each sy is thought t ing. As The house was orinally designed to per independent t 
little basic information appeared to be available on — temperatures ither side and a torced-air evaporator, inde 

hal 

hill 1 Cooperative project between the far pendently controlled, was used tor each halt ot the house 
livision of th S Da nt o sricultur Heating was provided by a 1500-w electric heater in each halt 
vision of the De; t Agriculture hich 
University Agricultural Experiment S$ ot the house) Temperature control, which was accomplishes 


was inaugurated i1 949 to study more thor thly the s with two wall-mounted thermostats of a conventional type, 

Was Not satisfactory 
baby pigs i artist ac 


y heat requirements of 


e University in 1942 ind When the house was oved, the two ev; 
cated that over 5O per cent of the baby pig losses, occurring relocated at one end of the central hallway as 


lier research (1 at Pur 


By proper arrangement of the pen doors, cooling was accor 


iring the first ten days, in both heated and unheated pens 


? plished ut tt or both, ot th On 
ment allowed both evaporators used tor the 


reported in 1948, indicated that newborn pigs have a poorly ; 
obtain maxinuny cooling An electronic, 


1 hy 
developed heat regulatory mechanism and tend to become - = ‘ 
studies date have been limited the ettects chilling dur was uilt good temperature con 
trol Rin temperature was rec with an electt 


ing the tirst 72 hr of the pig's lite 


EQUIPMENT attempt was relative | dity 

In order to minimize the weather variable a tour-pen Due to the Coorg syster ur velocities : 
constant-temperature farrowing house was constructed by the the floor level tpt This could very ¢ | 
Purdue University agricultural engineering department. The simulate nat are present in many farre i 
house was insulated with a retlective-type insulation and was 1 provide a factor of safety in a 
located at the Purdue electric farm. Early in 1951 this build house 
ing was moved inside an older one and additional insulation Outlets were provided tor intrared lamps at the center, and 
was added between the two buildings. Additional space was in a protected corner, of each pen. A voltave stabilizer was 
also provided house the refrigeration compressor, tempera used maintain constant the lamp sockets. 
ture control and recording equipment, and to provide a heated tion patterns were made of each lamp tn the laboratory using 
space tor the operating personnel a General Electric type DW-60 meter 


PROCEDURE 


par it cM r met of © America 

Societ t Axr tural Engineers at Chicago, Ill 1 contr The sows were placed in the constant temperature tarrow 

Rural Blectric Devas Authorized tor publicat ing house as close to farrowing as could be determined. This 

} P Pur Acricul Expr proved to be an extremely ditticult factor to judge especially 

an with tield-bred sows At the time of birth each pig. was 

GT MoT Ort weighed, tagged, and its rectal temperature measured. An 

first hour, atter which temperatures were taken at greater in | 

fad tervals tor the average 72-hr period that the litter was held in 

the house. Initial rectal temperatures were observed with 
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AGE OF PIGS IN HOURS 
in 3 
eniperature reading 1s 94 This ts not low 
the beady temperature f a pt a cold 
isadvantaye is that a to pertod 1s 
re each temperature, which 1s. to long a 
ta te peratures 
¢ temperature easuring techniques a direct 
t bridge was built after the design of a sir 


neter and Fasti of John Hopkins 


nstr ent pave accurate ter peratures 
t range of OS to 105 F, and required less 
rement 
tor vigor representatives ot the Pur 
| andry department. Those that died 
fental Causes were examined by the vet 
l illy at chilling was in evidence, as 
ition and low body temperature, a por 
S were oved to a warmer tf nor heat 
prever ndue losses. No records have 
s atter they lett the Conditioned tarrow 
ies iy be ide, however, to determine 
mous treatments on newborn pigs may 
RESULTS 

s have tarrowed 329 live pigs in the con 
ens to date in temperatures ranging tron 


sed in these tests were purebred Duroc Jer 


ti) 


«x lersey, ¢ 


hester White, an 


Hampshire 


wed with no muitial source of heat 
t 45 Foor above the pigs without 
ind there were no losses that could 


chill at 40 F, but one litter o 


The rectal ten peratures of 
406 for their first 45 min afte 


These pigs, which did not chil 


were far 
ta cs 
fortabte 
ted 
WEAK f S ay 
Pixs appeared quit 
cir first hr wot 
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irrowe i ter 
these ws wl 
entary heat tr 
Sif to 
tat wed at 4 in 
{that Newtor 
The equat t 
(1 
1 te erature of 


{at 40 and 45 F receive 


with no supplemental heat 
‘ied to the initial temper. 


by the pig betore it 
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ortable and no losses occurred 


peratures between and 


a 


source at an average 
ver hr per sqin and the remain 


It 


AGRICULTURAL ENGINE FRING 


the pig birth, normally 102.5 


age of the pig 


constant 


For the curve shown, 7, 1s 87.0 F, and the value of the co 
ethcient, &. was found to be 0.127. The degree of correlation 


erween the curve and { temperatures 1s 0.69 


the observe 
which ts significant 
The value of & was observed to increase with the size of 
the pigs, however not enough d 
fetermine this relationship 
Temperature Rise After Initial Dr i Twenty 
ufter birth a pig which does not chill will have a gradual in 


ata has been obtained to 


te to 


crease body temperature. has been observed that pigs 
which begin to nurse soon after birth do not drop as low in 
body temperature and raise their temperature more rapidly 
Actually there 1s probably some correlation between the time 
tf nursing and body temperature, as pigs farrowed in cold 


temperatures do not seem interested in nursing until their 


body temperatures begin to rise 


Fig. 3 shows the average rectal temperatures of three 
groups pigs, for their life. The curve labeled 
for tests 17, and 35, totalling pigs 
which had farrowed in 60 F ambient with no supplemental 
heat. The “heat curve average pigs from 
tests 9, 11, 12, 15 and 16 which were farrowed in temperatures 
of 30 and 35 F, but which had enough supplemental heat to 
prevent chilling. may noted that these two curves are 
nearly identical and temperature over reached 
in OO hr 


The curve labeled for pigs from tests 
without supplementary heat. Losses which were attrib 
uted to chilling occurred in these litters, but the temperatures 
those pigs that died are not included the average curve 
shown. Temperatures of these pigs started lower but increased 
at about the same rate as the warm pigs until they reached 
temperature was still and apparently would 
quire considerable time tor these pigs reach the normal 
temperature 102.5 


The curves Fig. are individual body 
temperature Curves tor pigs from test 27, farrowed 
temperature without supplementary heat. Four pigs 


100 
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Fie 4 Individual body temperatures of 8 pies of test 27 tarrowed in z 
room without heat. Pigs numbered and died 
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begins to rise, deg applied hr atter birth 
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= NO CHILLING 


CHILLING 


e = BOTH 


20 30 40 50 60 
AMBIENT TEMPERATURE DEG F 


Fig 5 Results of all tests showing the amount of radiant energy at pie 
level versus ambient temperatures and whether chilling was apparent 
The numbers at each point indicate the numbers ot the tests. The curve 
was drawn to separate the tests where chilling was apparent from the 


tests where chilling was not apparent 


were left the room until they died, death occurring 
Shr after birth. The remaining four pigs were moved 
room after their temperatures had reached temperatures 
low was quite dithcult detect the pigs were 
dead alive this stage; they were stitf, inactive and respira- 
tion was barely noticeable. Two 250-w infrared lamps were 
placed over the pigs the room and after approximately 
the rectal temperatures had reached they 
were quite active and for food. These pigs were 
then returned their mother room where they 
were kept until they were moved outdoors average age 
82hr. These pigs gained weight and appeared normal 


and healthy with the exception that most them had badly 
frozen ears 


Heat Requirements. The results all tests plotted Fig. 
indicate the average maximum intensity level the infrared 
lamp floor level, used, and whether chilling did did 
not occur the temperatures and treatment the test. The 
numbers each point indicate the numbers the tests. 
Where both chilling and non-chilling occurred this indicates 
that more than one test was used and pigs least one litter 
chilled, while those the replica did not 


straight line was drawn through these points, separating 
the tests which chilled from those that did not chill. may 
noted that although pigs any litter which farrowed 
under conditions the right the curve, chilled, some pigs 
did not chill tests under conditions indicated the left 
the curve. heat supplied the rate indicated, should 
for the weaker pigs, although may slightly 
more than necessary for the stronger pigs. The equation 
radiation required in Btu per square inch per hour at pig level 
for given room temperature, (deg 


Although the amount heat required may decreased 
the pigs grow older, this is usually not feasible with infrared 
lamps, except for possibly very cold temperatures where more 
than one lamp used the time farrowing. Although 
tests have been conducted, believed that supplementary 
heat would seldom required prevent chilling pigs that 
are over one week age 

The temperatures indicated these tests are the air tem 
peratures pig level away from any radiant source. 


tightly constructed house, indoor ten 


peratures several degrees 
ove outdoor temperatures would nor 


be expenenced 
te th 


due he heating etfect of the sow anx 


and 


Lota Infrared Source The recommended radiation 
level on the pig t 
the curve in Fig. 5. It is important that the energy be directed 


nt temperatures ts shown by 


on the pigs because ot the Inmited heating ettect of the intrared 
lamps on the air. Newborn pigs will not select a warm spot 
in the pen to keep warm; the heat must be brought to them or 
hey must be brought to the heat. If a heating source 1s used 
in a protected corner, it 1s doubtful that this wall be of any 
value to a pig for the first Shr of its lite when it 1s most 
suscepttl le to chilling, unless the operator places the pig in the 
corner under the heat source and keeps it there 

It is therefore recommended (5) that a heating source be 
placed so that it will provide heat to the pigs as they are born 
and while they are nursing. Usually a sow wall lie under the 
infrared lamp which placed the center the pen. This 
is not always true, however, and it may be necessary to pro 
vide more than one heated spot pen order make 
certain that the newborn pigs will the necessary sup 
plemental heat. The useful heated area the floor 250-w 
R-40 infrared lamp mounted high, circle about 
diameter 


After the pigs are about old the infrared lamp may 
moved protected corner, and the pigs are 
under the lamp for few minutes they will ordinarily learn 
where the heat source and will spend good portion the 
time this corner. principal advantage the protected 
corner that reduces the chance sow has 
lying the pigs. not recommended that the infrared 
lamp lowered the corner obtain radiation levels sub 
stantially higher than those shown the curve Fig. 


CONCLUSIONS 


newborn pig cold room will lose heat 
according law cooling during its initial tem 
perature drop 


Pigs which not chill will drop minimum body tem 
perature min and then gradually rise body tem 
perature until they have reached their normal two five days 


Pigs may with liberal applications radiant 


energy after their body temperature has reached temperatures 
as low as 6OSF. 


Auxiliary heat should supplied farrowing pens 
temperatures below 

The intensity level, infrared energy pig level 
quired, Btu per square inch per hour, prevent chilling 
newborn pigs is given by the relationship Q 1.5 0.033 T, 
where the temperature (deg the room. This not 
used exact rule but may useful working tool 
designing infrared brooding installations 


important that the radiant energy sources directed 
onto the pigs, especially for the first few hours of life 
Protected corners with infrared sources are particularly 


useful after the pigs are 24hr old, both for protection 
against chilling and from overlaying the sow 
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Heating Water with Milk Cooler Using the 
Heat-Pump Principle 


MICHANIE ettective preheated with the heat i lissipated 
: ors the condenser of the milk.cooles 
thre er n Cond The tollowing conditions were con 
tr r ered re ible in this stud 
t t ip! | [he average te per eot kK placed in a ilk cooler 
‘ S appros te 
thre \ tar producing tour 1O-gal ¢ ot lk per 
ter fer Su th the lay vht reasonably use 68 gal per day of 150 to 160 
t necessa 1 are iter tor washing, rinsing, and sterilization of utensils. This 
ep to each othe 1omethod of S val of water could be expected to be drawn during the two 
tof f t the w heater, and in some king periods at the rate of 34 gal for each pertod 
‘ kl se temperatures, s 4 A dairy tarmer might be so located on the route of the 
indicated that pickup truck that the two cans milk produced the morn 
hich w 1 replace tl r condenser vy would remain in the ik cooler tor an hour along with 
, rel f te ( e placed in an the two cans which would have been placed in the cooler the 
andt t iS a Water -heatin levice previs s night 
ie : . com before enter same heat content as milk at this same temperature Thus, 
neares Freyders reports water was substituted for milk in the tests 
Mayor Equipmes A 52-pal electric water heater having 
h of tiberglass insulation was used (Fig. 1). Both the 1500-w 
ithe. ipper heating and the 1000-w lower unit were controlled 
Unico model, using F-22 refrigerant. The preheat tank 
ilk consisted of a conventional 30-gal water tank around which 
cane Pinot mineral wool insulation was placed. Temperatures were 
heat The milk cooler and water heater were operated sepa 
te be raised in temperature rate units tor the first serres of tests. For the second series of 
F teat ha tests, a condensing system consisting of a preheat tank with a 
copper coil condenser was designed as a substitute for the aur 
the wlecicic Wate ischarge water at 120 F, was installed at the top of the pre 
ent, appreciable saving the heat tank satety measure. The cycles operation for the 
perat the electric « ster hha ates eifectad cooler and water heater, energy Consumption, etc., were re 
corded tor all tests. The maximum high-side pressure for the 
; Reval At no time during any of the tests was the 1500-w 
Amer pper unit the water heater required operate 
t 
\ I Black 
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Control Wood Decay Buildings 
Verrail 


lasting qualities properly designed and cted 

wi buildings are apparent trom the many houses in 

ill parts of the country that have lasted tor many, many 

ears. Yet many ot us know of buildings in which repairs 

sometimes costly, were needed because of decay. Decay ts 

ilmeost always a sign of taulty design of construction of of a 

lack of reasonable care. The tactors responsible tor decay in 

buildings are not well enough known to any architects and 
builders and still less to the general public 

In most houses, decay causes little or no damage. Serious 

lecay 1s like fire, in that it attects relatively tew houses but 


when it does occur the dan 


age may be costly to repair. Many 


houses with glaringly poor construction, with faults known to 
e infected. We cannot predict 
lamaged. The sate thing 


built houses will be dan 
is to see that decay-inviting taults are not present 


invite serious decay, never becon 


which carelessly 
Oftentimes 


dangerous features are unintentionally built into a house tron 


a lack of knowledge of the basic causes of decay 

Other structures of wood such as barns, stlos, and ma 
chinery sheds on farms also are subject to decay unless con 
structed properly. The factors that lead to decay in them and 
the measures that are needed to avoid or correct decay are the 
same as those tor houses 


frord Decay 


1 feeding 


Decay 1s the breaking dowr 
The decay 


ipon it fungi may not 


o the unaided eye, and we may not know they are 
il the da ungt, being plants, require 
tood and Control of decay 1s ac 
I aking one or both of these factors untavor 
ingus growth. The food, 1e.. the wood, can be ren 


dered unsuitable either by poisoning it with wood preservatives 


or by using heartwood ot naturally durable woods in decay 
parts of structures The practicability of these 
methods of decay prevention is limited in most buildings. By 


ost widely applicable method 1s to keep the wood too 
upport growth of rotting fungi, When wood ts 
or kiln-dry, it However, if dry 
or 1s wetted by 
enough 


nost fundamental principle in avoiding 


will not decay wood 1s in 


contact with the soil or moist masonry, 


or sweating, it may becor to decay 
Theretore, the 
in buildings is: Badd with dry u d 


The Use Good 


luring the past 


again en 


and keep th 


Much of the wood available 


decade 1s less durable than the timber 


Stocks of highly durable species are de 


Virgin 


we used previously 


and 


of p 


less durable 
Sapwood ts more subject to decay 


creasing we must depend on lumber fron 


species, of art sapwood 


tor two reasons: (1) absorbs water quickly 
than heartwood, and (2) it lacks the natural preservative 
chemicals that are contained in the heartwood of the more 
lurable species 

The lumber now generally available will make good build 


ings, but we n 


The 


ergencies has 


sing it ise of green 


nore careful in u 
t been 


ber during building en 
wood that 


(unseasoned lur 
ortur Fror 
seasoned 1s Sate as trar 


ul Late a decay point of view isnt tully 
ung or sheathing if it has had a chance 
In drying after 


result in such 


to dry out rapidly during or after construct 


on 


construction, however, unequal shrinkage may 


} 


detects as plaster cracks, binding of doors, and uneven floors 
When siding and exterior trim ts involved, drying may open 
cracks into which rain can seep, resulting decay other 


problems. drying not rapid after con 


struction, the use of green lumber can lead to disastrous decay 


This paper was at the a ur America 
t Agr t cers at H I 
Se tures D 
The a A F. ViRRA pa gist, d n of pat 
Burea t Plant I Soils at Avricultural Engineering, US 


Another juality t goad lumber tree tt 
tions by mold, stain, and decay fungi. Me and stain cause 
no appreciable weakening, but since they develop under the 
same general conditions as decay fungi, the presence of molds 

r stains 1s grounds tor s ing the presence of a decay 
fungus also, even though it has not developed to a point where 
tus obvi 

There are two reasons why | iber intected with tung 


is a poor risk for exterior wood 


whether stain, mold, or decay 


work. First, air-drying doesn't kill all fungi in wood. Many 
will live for weeks or months and some for years in au-dred 
wood. So long as the wood 1s dry these fungi remain dormant, 


but revive. It water occurs 
ay grow out through the paint, Causing 
a decay fungus 1s present, it wall 
eress at each pre board 


need ment. In the second place, intected 
i ! 


when wet they wall seepare 


regularly 


insizghtly discolorations. It 


ake further p longed wetting and the 


nay eventually replace 


readily than nonintected woo. 


water 


wood will absorb water more 


of greater ind a decay 


This combin 


sorption 
wood is undoubtedly one of the 


ops extensive decay 


tungus already present in tl 


un reasons why some si when 


structural designs favor 


ich stained and 


The 


rely too 
narket 


During the past tew years ent 

nber 
tungus-free lur 
(5)*. In fact, d 


trol 


decay-intected has reached ethods 
ber are well known 
ining the middle 
rather than 


uced either by kiln 


etter 


the rule the ¢ 


tive fungus co was ception 


nber can be drying of 


of sap-stain control dips tollowed by air-seasoaing 


ving with the usua fules wall 


fungi present However, if 


weeks to devel 
kill the 


ised water 


ingt have had a tew 


irtly ettective. It 


is delayed until ¢ 


will 


nly p 


present, but the lumber may 


absorbing pre 


retain itS 


t he protected 
{ at the 
anywhere alo 


ind intection 


isiny process Anke 


are closely 


na dry 


The site and su 


related as tar as « iS site 


wer 


with the surface sloped away from the house to prevent sur 
face water accumulating nd or under a building wall be 
relatively sate trom sut cture decay. Poor draimage 1s 
likely to mean a wet basement or wet soil der a building 
Decay will not necessarily result, but decay hazards fron 


} 


other faults may be ! 


accentuated 
The decays causing most extensive damage and those most 
remedy have their the area of the sills 

joists, and other parts below the Particularly dan 
inprotected sills in contact with dirt fills for 
porches, terraces, steps; wooden forms left poured 


costly to orngin in 


gerous are: fa) 


concrete steps, porch slabs, or foundations; fc) any sills, jorsts 
or other non-durable wood im direct contact with the sol, and 
(dad) steps or partitions, particularly if enclose 1, or wooden 
These features are those 
most com the fungi 
that form water-conducting strands carry water from the 
soul or other source of water to wood o dry to rot 

Aside from thro 
wet soils can indirectly wood through condensation. The 
during cold weather when 
air of the crawl space strikes the colder wood of 


and 


moist concrete slabs 
found 


floors directly on 


monly associated with destructive 


normally te 


direct soil water igh wood-soil contacts 


wet 


commonest condensation occurs 


wet wart 


sills, headers, iter yorst ends. Less Common ts summer con 


isually at the center of sul 


densation, which 


and 


seems to occur 


structures not at the periphery as does winter condensation 


*N 


i 
q 
{ 
wetting or hinder drying 
H rot wood | 
Sa result of tung 
present ingus- ree tut 
op, kiln-drying will 
fung 
Rie The production of tungus-tree | ber is only the first step 
aye { necessary in getting the proper wood inte burldings. After 
seasoning and manutacturing, the | cer s 
from wetting dunng the merchan 
building site. Improper storage or handling 
the line can lead to water absorpion 
ind Sabiouctoe, WEEE )structurc 
| 
| 
Department of Agriculture par es refer to the appended re‘erence 
q 


of subste 
re All 

re ed 

ventilat 
is ha 


wall 
of crawl-space 


| Where the 


nt of vent area ts probably 


area 


ly cases where we have tound 
sate have been in brick veneer 
€ was connected with the ai 


space between the veneer and the trame The best construction 
seals the am space between a brick veneer and a trame wall 
tr the crawl space a 

The biggest drawback to sole dependence on foundation 
vents to prevent condensation is the tact that the greatest need 
‘ rs during the winter. In cold climates adequate ventilation 
may lead to cold floors or freezing of pipes Consequently, 
when wet cannot corrected drainage, the use 
covers has proved very useful for cold climates The 
principle involved is the use of a vapor barner over the soil to 
reduce the humidity of the crawl space. Asphalt roll rooting 


weighing SS lb per roll of LO8 sq ft is a satistactory soil cover 
fastening, ce! 
is necessary, Such soil covers have stopped 


edges are overlapped but enting, 


pr inary leveling 


sation even when no sul 


Frame ho 


structure ventilation 1s provided 
ises built on concrete slat 
pro Such slabs need moistureproof layers 
or below the concrete so that all wood laid on the 


uns dry. Best practices also call for wood treated with 


s resting on the ground 


biems 


Sialy te 


preservative wall plates and which 


ratte The top of the slab should preferably be to 
i © prade line 

ror lt duork, Most decay in siding and exterior trin 
is that resulting tron seepage of rainwater inte jomnts It 
siding extends to the ground, more serous decay may 
result) Wood siding and trim should be at least 6 1n above the 
soul Window and door trim or any other projections trom the 
wall need Hashing at the top unless protected by roof over 
han All joints should tit snugly and the whole exterior 
Should be designed so that water wall run off quickly with a 
mut moot soaking inte pounts (Fig. 1). Extensive surveys in 
the Southeast disclosed (4) that most serious decay of siding 
in terior trim) Was associated with the tollowing 

Narrow root overhang. Many houses have good eaves 

project but little projection at the gable ends. An overhang 
of Sin seems benetiial and overhangs of 201n of more seem 
t ther a st « plete protection in one-story buildings 


as sheathing papers between 
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siding and sheathing studs. The functions sheath 
ing papers are turn liquid water and prevent wind leakage 
However, they should readily permeable water vapor. 
wets siding, will butt 
and between siding boards 


wood 


between 
exterior any water seeping back siding must dry largely 
the inside, hence the need for breathing paper 


rainwater seep into 


sding 
siding 


That papers, used sheathing papers, dan 
gerously retard drying siding wetted rain seepage has 
been shown siding panels Saucier, Miss., 
and observations project Florida where 246 houses 
were built, all the same design. Paper was omitted from 
inder the siding forty these houses and vapor-barrier 
paper was used the other 206. decay developed 
but practically none the first 


the s1 of the latter houses | 


forty 


papers are, 
under 


in general, too Vapor in pervious 
asphalt-coated papers, asphalt 
uncoated felts more per roll 108 
papers with asphalt cores, and papers sur 
with aluminum papers have 
proper use, particularly the north the warm side 
walls, but not directly under wood siding. Breathing papers 
for use under siding can determined with surety only 
tests, but general the asphalt and tar-saturated but uncoated 
felts light weights (considerably less than per 108 
ft) are These are included sheathing papers 
labeled Class D 

decay intections already the lumber the 
This point hard prove, but all the 
evidence points this one the prime factors needed for 
extensive decay siding and exterior trim 

Root designs that permit the discharge large amounts 
water directly against wooden walls allow water 
splash onto exterior woodwork. Clogged broken gutters 
downspouts can have the same 


Condensation Walls. There abundant evidence that 
heavy condensation can occur within walls during the winter 
cold climates. Such condensation can lead such troubles 
paint but there little information 
associated with this type condensation. The prevention 
wall condensation accomplished placing vapor barrier 
the warm side the analogous trouble oc- 
curs dairy barns. There the usual control through proper 
ventilation 


for use wood 


saturated but 


taced 


time of Construction 


Porches and Wooden porches, exterior steps, 
and loading plattorms, unless unusually located prevent 
rain wetting, present the greatest decay hazard any part 
the ordinary This hazard can reduced somewhat 


sloping floors the outside and allowing drainage holes 
under screen trames. With the present dithculty getting all 
heart lumber durable species, wooden porches, steps, and 


eX R toy 
@ 


aking 
wa The rail on the nailed 
the preservatives can increase 
EXPe hal ts tully exposed 
wtf i r eral spirits plus a 


I he and preventios icture decay ts ainiy 
a probler contr ny mon contacts of untreated 
wood with the soil should be Condensation can be 
prevented either by adequate yor by the use of soil 
cover At ber of tor ve been devised to 4 
press adequate amounts substructure ventilation The 
tor 118 the one usually recommended. This calls 
for vent openings through the foundation having a net un 
fac a obstructed area equal to 2 sq ft a 
jit tor eact OO sq ft 
! te than is needed ina the 
ses where wet crawl spa 
4 
pose special 
ther be 
wd 
A 
i 
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similar structures are best protected the use preservative 
treatments 
wood needed building, lumber commercially impreg 
nated will give the best protection. number preservatives 
are available that leave clean paintable surface and are 
suitable for use on exterior woodwork of buildings. Lumber 
impregnated with such preservatives 
chromated zinc chloride, Wolman salts, and Celcure, 
are available to the general building trade in so localities 
For sills, joists, and other parts left unpainted and where 
odor will not be objectionable, creosote of course is satistactory 
However, many localities commercially lumber 
unavailable, 


costly make generally usable building construction 
This frequently necessitates the 
use on-the-job treatments such preservatives 
pentachlorophenol, copper naphthenate, and mer 
These non-pressure treatments, even though not 
good commercially impregnated lumber, are well worth 
while where there any considerable decay hazard (4) (Fig 
2). This particularly true the worst decay hazards are 
eliminated the building designs and construction features 
previously mentioned this paper. These simple treatments 
are not recommended for severe conditions such wood 
contact with the soil but only for the protection wood 
the ground but exposed rain seepage 


cept for limited special uses. 


APPLICATION OF A GOOD PRESERVATIVE IS WORTH WHILE 


Any application, properly done, good preservative 
worth while for protection against decay woodwork 
off the ground but subject rain seepage joints. The degree 
protection will least with brush applications, better with 
dip treatments, good with soaks min more, and best 
with complete impregnation commercial treatment. 

using brush, dip, and short-period soak treatments sev 
eral precautions must taken 

1 Most on-the-job applications offer only surface protec 
tion, and imperative that the lumber cut size and 
shape before treatment; otherwise untreated wood will ex- 
posed and subject infection. any cutting done, the 
exposed surfaces should Recent results show that 
wood given brush 3-min dip treatment will not give good 
service exterior woodwork unless the wood painted with 
preservative. these will reduce surface checking and 
resulting internal decay 

Satisfactory treatment with solutions requires that 
the wood thoroughly dry before treatment. Wood with 
moisture content below 20 per cent can be treated satisfac 
Water-carried preservatives are generally less suitable 
than ones for on-the-job treatment 

the greatest decay hazard 
woodwork end cuts joints. all feasible 
end cuts should soaked the preservative. Pieces too long 
completely immersed the preservative are best end 
dipped soaked and the sides given two brush coats with the 
preservative flowed and not merely painted 

The wood treated with pentachlorophenol, 
copper naphthenate, phenyl mercuric oleate determined 
primarily the oil carrier used. spirits one the 
best use wood painted but kerosene can 
also used. Heavier fuel oils are recommended only for wood 
left Treating solutions will discolor paint 
the paint applied the oil evaporates 

Some the concentrates the preservatives the market 
contain heavy oils and even when diluted with spirits 
will discolor paint applied soon week after treating 
When only small quantities preservative are needed for 
wood that painted, best buy ready 
solutions designed for treating millwork. concentrate 
purchased should one labeled suitable for millwork use 

Exterior woodwork most frequently needing preservative 
treatment and for which on-the-job treatments are worth while 


most cases 


to-use 


include 


219 
Steps treads, stringers, risers 
Porch floors, outside trim 
Rails step, porch, stoop 
Sash and casings exposed to rainwash 
Garage doors, particularly outward swinging doors lett 


open during the day 
Roof sheathing 
Ends dia sheathing the bottom board 
zontal sheathing close the ground. This need mostly lim 
ind-line slab construction in which the 
siding 1s less than 121n from the soil and subject to wetting 
rain splash 


lower board if no metal flashing ts used 


gonal 


ited to gro concrete 


Siding and trim if subject to frequent rainwash 


Pickets and rails tor 


impregnation 


The lack proper maintenance 
can lead decay. Where weather requires the closing vents 
ring the winter, they should be opened as soon as feastble in 
the spring. condensation has occurred during the winter, the 
addition cover should considered. Leaky clogged 
eaves gutters and downspouts should corrected promptly 
Care should be exercised in building up flower beds so that no 
siding-soiul contacts will be created. Also, too dense shrubbery 
close building can aggravate decay hazard. Oftentimes 
serious decay can prevented frequent inspections crawl 
space, basements, and exterior woodwork. small repair bill 
the start may prevent heavy damage year later 


fencing. Fence posts need thorough 


ind Decay 
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Heating Water with Milk Cooler 
Continued from page 
The milk cooler consumed average 


electricity in lahr and 24 min of operating time out of the 
with the air condenser the refrigeration When 
the coil the preheat tank was substituted for the conden 
ser, no significant ditterence in either the total operating time 
or the total energy consumption of the milk cooler was observed 

In the conventional the water heater 
sumed an average of 17.13 kw-hr of electricity in an 
of IS hr and 5 mun of operation, when 68 gal of 1501 
were withdrawn in 24 hr 

The water heater of 8.45 kw-hr of 
energy when raising gal water from 120 
24hr. Under these conditions tap water at 60 F was raised to 
120 F in the preheat tank before entering the hot water heater 
Therefore, better than per cent the electrical energy was 
saved by placing the refrigeration Condenser in the preheat tank 

In order estimate the the electrical 
energy required for the water heater when preheat tank water 
temperatures were other than 120 
in which water of 95 F to 145 5 to the water 
heater. Results are shown in Fig The procedure used in other 
tests for drawing 68 gal of 150 F water in 24 hr was followed 


arrangement, con 
iverage 
water 


consumed an average 


to 


Savings in cost of 


series of 
was adn 


tests were run 
itted 
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Results Sorghum Grain Storage Studies 
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to be low 
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ned during the past two years 


eral (trash) wall cause heat 
ontent of the grain is below 
tghum plants are 


yrain at the time of 


itertal makes tavorable con 
sect activity in the adjoining 

re mosture through their 
that eventually Causes insect 
spotlage throughout the bin 
ition then become necessary 


te deliver clear grain at har 


It is desirable to delay the 


store sately, However 


ASAT 

at th ‘ t harve Sout lexas are 

tte h that it unpractical to le the crop the f 1 

t ci ht per ediate Storag Even wit! 

t ther nitions at as ditt tt eld-dry the 

14 to }oper ce isture As result t as 

necessal t red e the content the sate¢ 

torave level by some method of artificia 

Sor rain has been successfully dred in col n-type 
Iners, bin driers ind trailers equipped with talse floors 

, Type A batch-type column dner designed 

ind tested by agricultural engineers of the Texas Station has 

pr ed to be a very successful and economical means of dry 


ing grainoon the farm. Instructions tor building and operatit 


this drier can be obtained by writing the Department of Agri 
cultural Ineering, gricultural Experiment Station, 
ve 
I he d the lowest costs tor power 
ind fue init when the velocity of the 
ur thre was 80 to 90 tpn The air 
temperatures found to be the most efficient for drying the 
rain to 12 per cent morsture were 150 F for grain with 14 ¢t 
16 per cent moisture; | F tor grain with a moisture range 
t 17 te 20 per cent; and 200 F tor grain above 20 per cent 
osture. The costs per ton tor electric power and natural gas 
fuel ranged trom 20 cents tor grain with 14 to 16 per cent 


moisture to JO cents tor grain with 22 to 24 per cent moisture 


Ban Drier, Bin-drying tests indicate that it is impractical 


ik several teet deep when the time element 


tant tactor, Bin drying is suitable for producers 


who intend to store therr grain in the same bin in which it 1s 
dried, however. It has been tound that grain with a maxin 
morsture Content of 16 per cent can be successfully dried with 
when the depth does not exceed 5 ft 

A bin dner can be used to obtain a capacity suthcient to 
keep up with the combine harvesting operation when the depth 
ot the grain on the drier does not exceed 10in. Mechanical 
elevating equipment tor loading and 
quired in this case, however 


Trader Method. Farm traslers equipped with subfloors and 
using portable fan and heating units were used successfully 
by a number of farmers in 1950. This method 1s recon 
mended custom operators for farmers who have crops 
over widely separated areas. The most results were 


btained when the depth of the grain did not exceed 101n 


The air requirements for this method of drying are the same 


as those recommended tor the column-type drier 

nthe South Texas area. However, tests show that insects can 
be most etfectively controlled when the moisture content of the 
grain does not exceed 10 to 12 per cent. Reducing the mors 
ture content to this level will not completely eliminate the in 
sect problem, but will usually reduce the number of treat 
ments required control the insects. The most ettective con 
ating the grain 
it the beginning of the storage period and then retun 


trol measures have been accomplished by fun 


when necessary 


three parts ethylene and one part 


irbon tetrachl by volume has been etfective in control 


ling weevils 


Gems n Heating of the grain during storage, insect 
famage and mold development, or a combination of these 
appear the primary causes for 


germination 


signs mild heat damage all 
ot 1 This intormation, together with the 
te to date, indicate that temperatures over 
8) ged period have a detrimental eftect on 


— 


Wie 
Sout 
re Lack of proper li 
+} e tar 
! 
| 
‘ 4 
‘ 1 r cent usually heate atter a 
tew 
er e Grain in this mosture ran 
harve ttertal as lighter in weight than the grain > 
it ace kets as the vrain as loaded. The resultan 
‘ 
( 


ncountered with 


Four genera of molds 


ted by the high 
are universally present in the air 
ure in the grain made imum con 


th id 


ent. This indicates ie 


1g Storage and their activity increase 
under the higher moisture conditions required for the germina 
tron tests 


These factors emphasize the importance of storing clean 
seed with a moisture content below 12 per cent and then mak 
ing every etfort to prevent insect dam ing storage 

STORAGE BINS 
ut dd and Steel Bu Wood and steel bins have proved 
to be satistactory storages. Tight construction is essential, 


however, to exclude outside moisture and to prevent the 


escape of the tf ant used for insect control, For short-time 


storage (less than one year), this can be accomplished by lin 


ng the inside of single-wall wood bins with reintorced paper 
yo roll rooting. For long-time storage or when the bins are t 


be used for grain storage year after year, the recommend 


construction is to line the inside with plywood or similar 


bins has been 


maternal. Caulking the joints of round steel 
Satisfactory tor n aking these bins moisturetight 

Temporary § 
bins constructed of Protekwood in 1949. Protekwood 1s a 
1/12-in hardwood veneer with 0.030-1n asphalt) and resin 


Grain was stored in two temporary 


npregnated faces, laminated under heat and pressure. The 
board is black with an over-all thickness of 1/7 1n. It usa 
comparatively low-cost material that is morsture resistant. One 

hlameter and 8 ft high with a capacity 
with walls 4 tt high and a framework to support a tarpaulin 
cover. This bin had a capacity of 800 bu 


f the bins was 14 ft in « 


Grain with a morsture content of 10 to 12 per cent was 


bins. The 


stored tor 9-months period 
temperatures were higher in these bins than in the steel and 
wood bins, however 

Cement Cement plaster bins have practical 
application for grain storage in the South Texas area because 
of the wide usage of this type of construction for cisterns 
These bins are economical to build and show promise as ideal 
grain-storage structures for that area. The tight construction of 
these storages ts particularly suited for ettective insect control 

One of these bins was constructed at the Beeville Station 
in 1950. It was not completed in time to use for the 1950-51 
tests, but will be used for the 1951-52 experiments 


Underground storage has detinite 
place in the South Texas area. However, storages of this typ 
are not practical except in pervious soil where the maximum 
water table is well below the storage area. These conditions 
exist in not over LO per cent of the grain-producing area of 
South Texas 

In the immediate vicinity of the experiment station at Bee 
ville conditions are well suited for underground storage. Tests 
conducted with this type storage showed that grain can 
successfully stored in trench silos 

Six pits and one trench silo with capacity 
of 500 bu were used for the experiments. One of the small pits 
was unlined, two were lined with concrete, one with roll roof 
one with paper and one with cement plaster 
Wood-frame construction was used for the floor and walls of 
the larger pit. The pits were sealed mounding the grain 
slightly and covering with roll roofing galvanized corru 
gated rooting and 8 to 101n of soul 


in 


The unlined pit was not a satisfactory storage and the 
reinforced paper lining after few months stor 
age. The other materials used for lining the pits gave satis 
factory results, however. It 1s almost impossible to prevent 
soil from mixing with the grain, both during the load: 


rage 
it the 
iterial (trasl in sorghum grain are ¢ prumary 
to consider for sate storage. High morsture conditions 


and excessive trash lead to insect, mold ive and, 


therefore, appear to be the basis tor n 
iz the grain 


encountered in ste 

A motsture content above 12 per cent appears too high tor 
sate storage. However, these tests show that excessive trash, 
which is usually bigher in moisture content than the grain, 
will cause the grain to heat even though the moisture content 
is below 12 per cent. Proper adjust: tof combines to deliver 


t harvest seems to be the practical remedy tor this 


clean grain a 
probler 


The moisture content of the grain can 
{ d to a sate storage level with batch-type column driers, 


in driers or trailers equipped with talse tloors 


Insects can be most ettectively controlled when the mois 
ire Content of the grain is below 12 per cent. Reducing the 


osture content to this level will not completely eliminate the 


uce the number of treat 


nsect problem, but will usu 
i 


ents required to control the insects 


The 


vy of the grain during storag 


insect damage 


ind ol appear to be mmary causes tor 
reduction in germination. These factors yhasize the im 
portance of storing clean seed with a morsture content below 
12 per cent and then making every effort to prevent insect 
image during storage 


Bins constructed of wood or steel, ferground trenches 


ind 


temporary structures are satisfactory for storing s« rehum 


grain. Underground storage ts not practical, however, except 


in well-drained areas where the maxin water table 1s well 


bel w the Storave area. 


“Simplifying Poultry Ventilation with 
Mathematics” 
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Horace W Norton 
Professor of agricultural statistics 
University of Illinois, Urbana 
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ASAE Standard 
Baling Wire for Automatic Balers 


proposed Standard was pre PACKAGING 


Coils shall banded securely with six ties the 6500-ft 


coil and four ties the 3150-ft coil, evenly spaced 
ASAE Standa the Steering Cor 


Coils wire shall shipped suitable containers pro 
viding adequate protection for shipping, storage and 


AND DESIGNATION distribution 


(4) This shall cover annealed baling ware The 3150-ft coil shall shipped two carton which 


automatic balers shall marked follows 


(b) The wire shall two sizes coils Package No. 3150 
(approximately) and 6500 ASAE Standard Baling Wire coils), gage 
Approximately 3150 per coil 


The container shall also carry, location, the 
name and/or brand name the wire manufacturer, 
Unless otherwise standard practices covered and necessary instructions for storing and handling 
the latest revision the AIST Steel Products Man 
ual, 16, carbon steel wire shall govern 


STANDARD PRACTICE 


The 6500-ft coil shall shipped one carton which 
shall marked follows 


Package No. 6500 
ASAE Standard Baling Wire coil), gage 
Approximately 6500 


all points covered this specification 


Properties 
0,000 70,000 pst tensile strength The container shall also carry, different location, the 


name and/or brand name the wire manufacturer, 


yer cent minimum permanent clongation in 1O-1n 
and necessary instructions for storing and handling. 


length 
(b) Rewinding Practices INSPECTION AND REJECTION 
Wire shall wound with uniform tension and Any coil not conforming the foregoing specifications 
shall with oil-base protective coat may and the manufacturer distributor 
ing that will not harden produce gummy 


condition the baler tying mechanism 
BALERS THE FIELD 
Wire shall tree from heavy scale and 
coil conforming the following specifications 


surface imperfections 4 
shall made available for use with balers the field 


Wire shall free kinks and shall continuous the time adoption this standard, long 

splices. Welded joints shall dressed down 

wire diameter Wire gage number 1414 

Wire diameter 0.076 in 0.002 in 
Wire shall trom inside outside 

Inside diameter 12 in + 0,— lin 

end wire shall bear tag only Outside diameter 18in 

shall bent over the tre wire the inside Length Approx. 6500 


diamet 


Wire shall rewound cotls, conform Baling Wire, 18-in diameter coil, gage 
ing the following requirements Approximately 6500 


For balers requiring diameter 
Descript SO-tt 6S800-tt 


Container shall also carry, location, the name 
brand name the wire and nec 
essary instructions for storing and handling 


The ASAE standard baling-wire coil shall available 
before October 1952 


Pas 
mittee the Power and 
i 
is 
PU 
tee. 
Wire gage n 14 
he 
Wire d 6in * 0.002 * 0.002 in 
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RESEARCH NOTES 


ASAE members and friends are invited to supply, for pub- 
lication under this heading, brief news not and reports on 
research activities of special agricultural engineering interest 
whether of federal or state agencies or of manufacturing and serv- 
ice organizations. This may include announcements of new proj- 
ects, concise progress reports giving new and timely data, etc 
Address; Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich 


USDA Notes Standby Electric Generators, 
Fork-Lift Trucks Handle Fruit, Weed Control 
Progress, Fiber Flax Deseeder 


tdhy Electric Generatos 


Farmers who need or desire electric 


when normal power service to the farm is interrupted, should inst 
standby electric generator that can generate at least 3,000 w. Agricul 
US. Department of Agriculture and the North 
Dakota Agricultural College, who during the past year surveyed 97 

andby generators in the Red River Valley of 
Dakota and Minnesota, consider 3,000 w the i 


tural engineers of 


farmers owning s orth 


mum power necessary 


king machine, turnace, freezer, water system, and a 


to operate a 
normal number ot lamps 

The most economical type of generator is that operated by a trac 
tor, as it eliminates the need of a separate gasoline engine to power the 
generator 

The North Dakota survey showed that 78 of the 97 owners of 
standby electric generators had made use of them at least once during 
the past year Time of use varied from 1 to 480 hr. The average tor the 
an 42 he 


vear was slizhtly more 
Although the need tor such standby power to fill in during storm 
caused electric outages may be greater in the northern states, such 


an provide good imsurance for any farmer whose enterprises 


equipment ¢ 


depend on the continuous operation of electric equipment — chick and 
pig brooders, and retrigerated storages, tor example 

More than half of the tarm families interviewed listed operation of 
their automatic furnace tor home heating as the main reason tor hav 
ing standby electric power. Electrically driven water systems and milk 
ing machines also were primary reasons listed by many of the owners 

The engineers found many ot the installations fitted with improper 
switches and fuses, which created hazards to the equipment, the tarmer, 
and in some cases, to the lineman whose job it was to maintain the 
normal power lines leading into the tarm. A double-throw switch which 
allows use of either high-line or standby generator power — but not 
both — at ohe time, 1s essential for a safe installation. The engineers 


also recommended dual-vo 


ge installations, which can furnish power 
at 115 and 230 v. Single-voltage installations (110-120 v) do not pro 
vide voltage to operate much of the important electrical equipment now 
being used on farms 

Fork-Lift Trucks in Handling Fruits. Fork-litt trucks can save many 
fruit growers, packers, and processors a great deal of hand labor, ac 
cording to a cooperative study made by U.S. Department of Agriculture 
and Michigan State College engineers during the 1951 harvest season 
The study indicated that any grower raising 100 or more tons of 
cherries, 10,000 of more bushels of peaches, pears, or apples, or any 


combination of these fruits totaling 10,000 of more crates Can increase 


his net returns by using litt trucks 

Handling a 25,000-bu apple crop trom orchard to storage or truck 
without lift trucks in 1950 required two tractors, tour orchard trailers, 
and seven husky men. However, in handling essentially the same crop 
in 1951, but employing a lift truck, only two tractors, two orchard 
trailers, and three men were required. The savings in dollars and cents 
on the unloading and loading operations alone amounted to $1,000 
during the harvest season 

The fork-lift trucks proved useful not only in loading and unloading 
fruit, but also for moving fruit to and trom graders, into and out ot 
storage, and for transporting fertilizer, spray materials, and other heavy 
equipment from place to place. As an example, one man with a lift 
truck can move and stack in storage up to 5,000 bu of fruit a day. One 
fruit grower, who grades his fruit, eliminated the services of two men 
by using a lift truck in his operation. The lift truck also permits 
growers to make better use of their own of hired trucks, because 


qui ker and 


easier loa 
sulting in two tracks doing the work of three 

The engineers found that placing crated fruit on pallets in the 
orchard, and then using lift trucks to stack and transport the pallets not 
only speeded up the processing and packing of fruit both on and off the 


farm, but also reduced spilling and bruising of the fruit 


vz with the lift allows more trips a day, re 


Progress in Weed Control. Progress in weed control methods and 
equipment, emphasized in recent research reports of agricultural engi 
neers of U.S. Department of Agriculture, included these developments 


In cooperative es with the lowa Agricultural Exper:ment Sta 

tron, enameers fied methods of controlling weeds when 

were { on the ridges, rather tha the furrows of listed 

Although ridge planting results in better water and soil conservation 

and prot increased yrelds, it has not been widely practiced because 

weed cor has been too great a problem. However held trials 


with both c 


and soybeans that were rdge-planted, the engineers were 


able t ‘ rol weeds satistact 


spraying and mect 


In corn they applied two pou the ester form of 2.4-D per acre 


atter planting and tollowed with cultivations when the corn was 


on gave excellent control ot grassy 


15 and 241n high 


and broadleaved weeds thro ¢ season 


Soybeans were { rows and if 


triple rows 7 in apart 


on top of the ridge Half were given a pre-emergence spraying with 
i 


1-D ester at the rate of 2 Ib per acre, an were sprayed 


with EH,1!, a newer her 


beans were above ero 


cide, at the rate of 4 1b per acre atter the soy 
id. These treatments plus one mechanical cult 
vation between ridges gave satustactory weed control. The combination 


including pre-emergence spraying proved slightly better than the other 


Another cooperative investigation with lowa has resulted in the 
levelopment of a sound, basic design tor a lower 
propelled, high-cl 


the sprayer parts on a tramework between tandem wheels (arranged like 


effective, self 


earance sprayer. The engineers at by grouping 


those of a motorcycle) and relying on an outrigger wheel for 


ability, 


they had a sprayer that worked well on both steep hillsides and level 


ground. The tandem-wheel arrangement reduces the cost of construction 
as compared with the more claborate, trcycle-type, bhigh-clearance 
sprayers now in general use 

The corrosiveness of herbicides in sprayer parts is a weed control 
problem getting intensive study, in cooperation with the Minnesota 
Agricultural Experiment Station. USDA engineers reported that TCA, 
a prominent weed killing chemical, has proved severely corrosive to 
aluminum when in the presence of bronze, copper, or brass. On the other 
hand, the TCA does not appear to be corrosive when in contact with 
aluminum alone or with aluminum and steel. Also under test for 


corrosion are copper, brass, bronze, natural rubber, neoprene synthetic 


rubber, and vinylite plastic 


Fiber Flax Desee 
flax deseeder through the cooperative research of agricultural engineers ot 
the US. Department of Agriculture and the Oregon Agricultural Exper 
ment Station, 1s discussed in detail in USDA Circular 890, “Deseeding 
of Fiber Flax 


Like other mechanical developments resulting from this research, the 


ler. The recent development of an improved fhber 


deseeder is helping the fiber-flax industry in this country compete on a 


tavorable basis with that of other nations which depend on cheap labor, 
using old methods. A flax puller or harvester, a bulk straw unloader, 
and a scutcher — a machine that separates the flax fibers from the straw 
— are other usetul contributions stemming from the research 

j The improved deseeder, which has been used in a commercial plant 
to process more than 1,000 tons of straw, has proved nearly four times 
more ethcient than any other machine now in use. It handles a ton of 
straw with 1.8 man-hours of labor, while its nearest competitor, a 


foreign machine, requires 7 man-hours of labor per t 


A five-man crew operating the improved deseeder can process more 


than three tons of flax straw an hour it passes through the ma 


chine, the straw 1s deseeded, straightened, and automatically tied into 
neat, unitorm bundles. In this way, the machine redu 


in sub 


sequent Operations and supplies a more unitorn etter suited 


to the spinner’s needs. A tree copy of Circular 890 may be obtained 
trom the Office of Intormation, U.S. Department of Agriculture, Wash 


ington 25, D« 


NEW BULLETINS 


Portland Cement Asso 


ciation (33 West Grand Ave, Chicago 10, Il This 112-page booklet 
has been specially prepared 


deal effectively and tactual 


Cement and Concrete Reference Book Ss 


is a reference work tor editors, to heip them 


with news and features on developments in 
which applications of cement and concrete are ot public interest. It 
provides condensed information on the portland cement industry, the 
nature of portland cement concrete, and the Association, and on applica 
tions in paving, structures, housing, farming, and conservation. Brief 
information 1s also given on precast concrete products, special uses of 


cement, and cement and concrete in national detense 


Comparative rmance of Side-Opening and Immersion Type Milk 
Coolers, by John E. Nicholas, J. F. Cone, and G H. Watrous, Jr. Prog 
ress Report No. 59 (November 1951), The Pennsylvania State College 


(State College, Pa.). This report on a series of tes 


jicates generally 
comparable results with the two types of coolers in preventing bacterial 
growth, and in time, temperature and current factors 


AM 1952 
with a combination ot herbiucice 
. . 
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NEWS SECTION 


ASAE for 1952-53 ASAE Meetings Calendar 


1A SECTION vatural Br 


—WINTER Edgewater Beact 


Information on the above meetings, including 
pies of programs, etc., will be sent on request to 
ASAE, St. Joseph, Michigan 


ASAE North Carolina Section Organized 


nputed t core sample 
Walker, associate agricultural 

Departmer ilture 
mmitt ranging this program included the Section 
Chairman, Waller, Jr. associate agricultural 
Agricultural Extension Service, vice-chairman, M. M 
t States Cooperative, Inc 
Virginia Agricultural 
protessor of agricultural 
ind secretary-treasurer 
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at this meeting tor the ensuing vear, 
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VIBRATION 
your 
problem 


VERY high Speed MECHANICS Roller Bearing UNIVERSAL JOINT 

and PROPELLER carefully B-A-L-A-N-C-E-D reduce 
runout, whip and vibration minimum. Brake flanges are statically 
balanced accurately machined all over. Complete shafts are dynamically 
balanced, high speed, and factory tested insure smooth operation. 
The scientific design MECHANICS Roller Bearing UNIVERSAL JOINTS 
eliminates all useless, unbalanced weight. The original alignment and bal- 
ance are not disturbed when replacing MECHANICS cross-and-bearing 
assemblies, because the bearings and pilots are accurately ground insure 
absolute centering and perfect fit. 


MECHANI 
Roller Bearing 
UNIVERSAL 


Let our engineers show you how this 
exclusive MECHANICS Roller 
Bearing UNIVERSAL JOINTS 


advantages will help improve the 


operation your product. 


MECHANICS 
Road Machinery, Borg-Warner 


2046 Harrison Ave., Rockford, 
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Frank Lanham Now ASAE Headquarters 
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iin A 


TURAL ENGI 


ASAE by 


Smith New Chairman Mid-Central Section 


SMITH, prot 


= NCEY 
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f agricultu engineering, 


ral 


Kar 


ysten 


ersity of Nebraska 


by ASAI Stanley 
Waterloo Tractor Works, in ar 


Made in the 


President 
agricultura 


ission on 
cumes M 
as State Col 
Kansas State 
B Brooker, 


rese 


Doll, chair 

2 ASAE Annual 

8, on plans in progress 
Mid-Central Section as 


Pennsylvania Section Program 


the Amerinan Society of 


Agricultural 
' fam tor its spring meeting 
) and 11, which 


will be reviewed 


college a-« 


iiscussed 


Sperry Cory 
nd tertilizing of 
speak on urriga 
one on veue 
iffigation water 


Hamilton 


addressed by 


it, Per 


new 


AGRICULTURAL ENGINEERIN 


y Herbert 
talk 


Of Klass Pip 
: G L_ Bres 
Mower 


isiness meeting 
session of the afterno ot April 11, whict 


new college barns and poultry houses 


Agricul 
at the Sh ills ’ in East Moline, 
New Tret lted As I t 
technical paper by 
Burdsall and Ward Bolt and 
How Will 
Ratio on American Farms Af 
ably and interestingly 


Deere 


int general saics mar 


The question 


Southwest Section Meets Texarkana 


HE next regular yearly meetin Southwest Sectior the 
American Society of Agricultu nei ill be held at the Gr 
Hotel, Texarkana, Tex, April 1 nd he tollowing papers ¢ 


particular interest agricultural engineers luled 


or presenta 
tron and discussion at this om ine 


storage and con 


ng by Xzin McNeal, University of Arkan 
the farmer with electric power by Homer M_= Gibbs 

id Laight Co. mechanization of castor bean prod 
Oklahoma A. & M. College, the 


Texas 
iction by bD 
t development of grapt for 
James & Garton, Oklahoma A. & M. College, the use of 
vy W. B. Str Texas Pump and Supply Co 
teachers by John H. He isiana State University 
servation y O 


pervision 


farm electri 


vation Service 
j 


inspection ot 


ams tor flood control by G. Hill, Jr 


Service, and ground water u rect 


Region ot Arkansas by Kyle 


construction o 


US. Soul Conser 


irke Poss Hities 


Prairse Engler, University 


section April 11, the featured 
Il be Stanley Madill, president of ASAE, and executive engi 
Deere Waterloo Tractor Works ot Deere Manufacturing C 


linner on the evening of 


Ohio Section Celebrates First Anniversary 


HE meeting of the Ohno Section of the 
ural Engineers held March 8 on the 
Univers 


the Soc 


American Society of Agri 


campus of the Ohio State 


marked its first anniversary an authorized state section ot 


About 60 members and t t the 


tr Section) were in 


attendance 

on the responsi 
The panel 
irector, Ohio Agricultural Exper: 


The forenoon program teatured a panel discussion 
ity, capability, and organization tor agricul 


tural research 
included Dr. WE. Krauss, assoc 


ment Station, Dr. K. S. Chester, supervisor of agricultural researct 
Battelle Memorial Institute, Ro J. Miller, manager ot 
engineering, Dearborn Motors Corp., and B. C. Boulton, chief produc 
tion and design engineer, New Idea Div., Avco Mtg. Corp. The discus 
sions emphasized that not enough research is basic and that more manu 
facturing Organizations might well devote more attention to research 
At the present time only about seven per cent of the research conducted by 


state and federal agencies ts basic research, and in agriculture as a whole 
only about one-half of one per cent of the 
being spent tor research 


research and 


xzross business volume ts 
It was further pointed out that the soundness 
ot a larger investment in research has been well demonstrated by the 
mical industry which has invested two to three per cent of its gross 
income in research with phenomenal results 
Following luncheon, the group was entertained by an excellent 
illustrated talk by R. D. Barden, agricultural engineering staff, Ohio 
State University, on a fishing trip to Georgian Bay 
The atternoon program teatured progress of research participated in 
jointly by the agricultural engineering department of the Ohio State 
University and the Ohio Agricultural Experiment Station. Following a 
resume of important research findings of recent years by G. W. McCuen, 
iruman Goins reported on the drainage project dealing with depth and 
spacing of tile. J. D. Hummel gave an interesting demonstration on the 
work with alcohol-water injection for internal-combustion engines to 
increase the octane rating of regular gasoline. H. T. Hurst described a 
proposed farm building research program including a cooperative project 


on the utihzation and preservation of native timber. W. H. Johnson 
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Close-up view of pump shows 
Anchor Hose and Ductile 
Sleeve Couplings 


Anchor Ductile Sleeve Cou 
pling with exclusive patented 


with high-pressure ANCHOR hose and ductile sleeve couplings 


MINNEAPOLIS . . . Here’s a difficult job recently 
performed the Broadway Avenue Bridge. Four 
spans across the upper Mississippi, each weighing 
approximately 250 tons, were raised provide 
ft. additional clearance one side the river for 
the passage boats and sloped the existing level 
the other Anchor Hose and Sleeve 
Couplings, well-known for dependability and safety, 
were used for transmitting the required high hydrau- 
lic pressures the twenty jacks under each span. 
The use hydraulic hose and the principle hy- 
draulic lifting made possible this unusual job. 

Tough jobs like this point the superiority 
Anchor factory-assembled couplings and hose, The 


Find ovt how these time-, trouble-, and money-saving hose 


assemblies can improve your product — Attach coupon 
your letterhead and mail TODAY! 


ANCHOR COUPLING CO. INC. 


LIBERTYVILLE, ILLINOIS 
BRANCHES: DETROIT, MICHIGAN DALLAS, TEXAS 
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positive seal eliminates leakage even under extreme 
pressures. The exclusive, patented Anchor grip makes 
the coupling virtually part the steel reinforcing 
wire of the hose — prevents blow-offs 

These complete high-pressure hose assemblies are 
exactly tailored to your parucular job, They assure 
wide safety margin and fewer equip- 
ment 

Typical uses complete range flex- 
ible hose lines and couplings include high-pressure 
riveting, road machinery, coal mining equipment, 
machine tool applications, farm tractors, railroads, 
oil machinery, and lubrication, 


ANCHOR COUPLING CO. INC. 

Dept. AE-42, Libertyville, Mlinois 

} 1 want te know more about Anchor Ductile Sleeve Couplings and Hose. 
t Send me cotaleg sheets. 
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AFTER 


HAS SETTLED... 


During the past fifty-five years have watched 
many ambitious and enterprising manufacturers 
endeavor copy the very extensive Oberdorfer 
line bronze rotary gear pumps present the 
world with their substitute. 

was not our business notify these gentlemen 
that would financial suicide try duplicate 
the combination quality and price long asso- 
ciated with the name Oberdorfer thruout the 
world. History amply littered with the evidence. 

There are available today many spray pumps 
more intricately designed, more delicately con- 
structed and more costly purchase and operate 
the field. 

Why gild the lily! Demand 
trouble free corrosive resistant bronze gear pump 
that accurately meters your spray formulations, 
positively, efficiently and lowest cost per acre. 


Agricultural Pump Div., Oberdorfer Foundries, Inc. 
1424 Thompson Rd., Syracuse, 


pr a power-drive lage unloader cart. Mr. Schoup 
ent, Was assis Battles and D. M. Bye 

The Ohio Section will with the Michigan Section on 
Ma at the club house of the Toledo Edison Co. at Maumee, Ohio 


Report from India 
A‘ to word trom Earle K. Ra 


ieering adviser to the Governme 


bo, extension agricultural 


t India, the newly organized 
In 


(Kharagpur) about 70 miles west of Calcutta, 1s planning to offer a 


ite of Technology, a government institution located at Hult 


protessional course in agricultural engineering leading to a degree, and 
also atter two or three years, to offer graduate work in agricultural engi 
neering It appears that Mr. Rambo served on the committee that 
prepared the recommendations for inaugurating this course and also 
assisted in setting up the proposed currmculum for the four-year course 
in agricultural engineering 

This technological institute, which us being organized by the Central 
Government of India, will set a high standard tor the country similar 
to that set by the Massachusetts Institute of Tec! 


ing field in the United States 


nology in the engineer 


Conservation Grain Discussed Washington 
Section Meeting 

bie conservation of grain from farm to consumer was the subject of 

A. F. Troyer, deputy director, grain branch, Production and Market 
ing Administration, USDA, in his address before members of the 
Washington Section of the American Society of Agricultural Engineers 
at its luncheon meeting on March 14 

Mr. Troyer pointed out that 25 years hence it will be necessary to 
produce enough food to feed one more person at every table of the 
present four. The population in this country 1s increasing at the rate of 
7,000 persons daily. In the past it has been possible to meet increased 
national food requirements by bringing more land into production, 
introducing farm mechanization, fertilization, and improved varieties of 
crops. As to what can be done from now on to meet the increasing 
tood demands, Mr Trover pointed out that it will be necessary to 
produce bigger harvests on the land of our farms and to save more of 
the crops grown. Oftentimes as much as 25 per cent of the crop grown 
is lost. An additional one billion bushels of storage facilities are 
required to properly store farm crops and provide the necessary carry 
over. More storage space ts also required on the farm. The services of 


agricultural engineers are needed to develop and apply the necessary 


ventilation, drving and other equipment to maint » quality of the 


stored crops. An unusually lively discuss:on tollowed Mr. Troyer's talk 


Joseph H. Broome, vice-chairman of the Section, who presided at the 
meeting, reported that the Washington Section was voted into member 
ship of the District of Columbia Council of Engineering and Archi 
tectural Societies at their meeting on March 7. At the request of the 
Council two delegates and two alternates will be chosen to represent the 
Washington Section at regular meetings ot the Council 


Engineering Program ASEE Meeting 
a= IAL luncheon and conference to feature the subject of agricul 
tural engineering is beimg arranged in connection with the next 
wal meeting of the American Society for Engineering Education to be 
held at Hanover, N. H, the last week in June. The theme of the con 
ference program will be the effect of current mechanization of agricul 


ture on curriculum requirements and administration of agricultural 


engineering departments. T program which will immediately follow the 


luncheon will include the following addresses 

Integrating the Activities of an Agricultural Engineering Depart 
ment in a School of Engineering’ — George A. Marston, dean of 
engineering, University of Massachusetts 

Effects of Recent Research on Curriculum Requirements in Agricul 
tural Engineering — Fb. G McKibben, director of agricultural engineer 
ing research, US. Department of Agriculture 

Manpower and the Job, in Engineering Service tor the Agricultural 
Industry Boelter, dean of engineering, University of Cali 


Another feat 
by Dewey Long director of agric 
USDA, showing pr the use of power and machin 
ery, investment per worker and other facts whi 


agricultural engineering to the agricultural industry 


being arr anged 


eering research, 


luction, Manpower, 


1 show the relationship 


Continued on page 23 
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| g | | we 1 weed tr ind George S. Sanders explained the 
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Why “total engineering” screw conveyors 
means better performance for your machines 


LINK-BELT conveyor screws and 
components are engineered 
give you the right screw conveyor 
for your particular needs 


conveyor screw construction that 
must correlated give you top screw 
why Link-Belt conveyor screws 
are first choice many leading de- 
signers. 

Consider broad experience 
building conveyor screws for every 
type farm machinery. And, remem- 
ber, Link-Belt makes all types and sizes 
components—can give you the ones 
that exactly match your requirements. 

For any auger screw conveyor ap- 


the office near you for com- BOWSHER 


plete information. 


Link-Belt Screw Conveyor and Roller Bear- 
ings help give the Portable Feed Mill, manu 
tactured by The N. P. Bowsher Co., South 
Bend, Ind., high capacity with low power 
requirements 


LINK-BELT build 
augers and screw 


diggers 
harvesters 
Grain 
loaders 


— 


LINK-BELT COMPANY: Chicago 9, Indianapolis 


Forage blowers 


6, Philadelphia 40, Houston Minneap- 
” ow olis 5, San Francisco 24, Los Angeles 33, Seattle 
———# 4, Toromo 8, Springs (South Africa), Sydney 


(Australia). Offices in principal cities. 12,760 


‘ 
hae’ 
SCREW CONVEYORS 
/ 
Cotton 
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efficiency 
flexible shafting 


$700 saved... 


more efficiency gained 


DA 
per 
releve 1aa tarung 
ble } wh per 
1 1 Ww per 
ieqree either side 


This another fine example proving the 


the practicability STOW 


tor this free 
bulletin 515 and Torque 
Calculator, containing 
complete data on STOW 
flexible shafting. No 
obligation, of course. 
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Engineer Moves 


president of the rnational Harvester giving executive 

re tore rath has recet rel shed his lirect 

rei“ pera 4 © ve direction ot 

© ma KINCeTING ee af hber and twine 

er Mr Me uer be the ed States 

x, | given hir x t prey to assume the tog 
experrence W he ¢ pa was 4 engineer, and later 


FEI Industry-Research Conference 
i tural engineering department ot Michigan State Collexe at 


' 

on Ma t i Allow re the Conterence program a 
The ¢ erence t pene May t2 bv A Farrall, head 
he MSC agricul il engine x department, and wing a wel 
come by EL. Anthe MSC dean of agt ind a statement of the 


feparti t This w be tollowed by an address or lrural research 
C. M. Har rector, Michie ral Experiment Stati 

i itte prow t the f will be devoted to a pane 
grassland tarmine featuring five speakers of the MSC 


ture—R_ W. Bell, farm crops extensic EM. Elwoc 
ar tural ¢ mis, ST. Dexter, tarm crops, and Ro G White ar 


Barror Dow Chemical Cs und Carleton, MSC 


ral eng t speakers of © program 
Du thee Univer t on the windrow-torage harvester 
hods tor harve “ rains. Truman FE Hienton, USDA tarn 
electrification divisior n research in rural electrification, and CI 
familt Nat il Satety ¢ fare itety problems 
The atternoon program wall teature a symposium on the animal 
cluding discussion of tre in those industries by Ro H 
Weave ind ©. Card pectively heads ot the MSC 
1 husbandry fairy, and poultry departments. The subject ot 
tition w be discussed by C. F. Huffman, MSC dairy department 
BF. Cargill, agr ltural engineering department, will talk of 
borsaving methods in handling dairy cattle Following the progran 
x he rot the campus and a visit to the pen barn resear 
center 
The first part of the program tor the forenoon of May 14 will be 
symy moon 4 probler with all speakers trom the 
MSC sche of Lo M. Turk, soils department, wall discuss 
soul structure, Ro Cook also of the soils department, and 
McColl t the agrimultural engineering department, wall discuss tillage 
and JF Davis ot the soils departmer 
Mm The s t tr llawe will 
Maver, P | ts xtems 
ilk ‘ program w include the 
ul ct H Tukey 
rigatn P. Schleusener, agricultural engineering 
cpa kla tarming, J. F Davis, soils sartment 
A « x session ot the Conterence on the afternoon of May 14 
Univers will discuss pasture renovatio 
‘ pment and methods. This will be t wed by a discussion of the 


G Foster, U.S. Depart 


lrural engineer 


© group ¢ looking ahead in farn 
nechanization. The ¢ ference will be summarized by Frank P. Hansor 


and Farrall 
sessions of the Conterence will be held at the new Kellogg 
Center on the Michigan State College campus, and all who plan t 
attend she { make xz t room reservations direct with the Kelloge 
Center, Michigan State ¢ exe, East Lansing 
Contin pare 2 
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5 
— Rey. rect of ftoreagn operations, he participated 1 engineering an 
4 3 Research Comer ec, an addre iericultur 
be a tour of the agricultural engineering laboratory, A special 
hich there address by Dr John A) Hannah, president of 
| ~ MAC n toreign aid problems and opportunities 
| NISC f botany: Keith 
MFG CO Control Laboratory, Grigsby, MSC protessor « ota 
professor 
nce f the IOWA MFG 
Kt power transm} n problem. You | 
1 that Stow flexible halting can really 
ent ot Agriculture’ McKibben, director of agricu 


Robert Schaller, 
Onalaska, Wis. 


Mr. Schaller wrote letter about his new steel-roofed dairy 
barn. what said: 

“We put 144 steel barn the fall 1950 and 
completely satisfactory every way. 

“The barn was built to accommodate a 100 cow milking herd to 
used for sleeping quarters only. the present time have 
about head. 

‘Steel is good and strong so it makes an ideal roof framing 
material. Ours all-welded construction. you can see from the 
pictures, the entire roof span feet doesn’t need single support 
column. The cows can move around freely and you can drive 
anywhere you like with manure loader spreader. 

get some bad storms around here but sure that matter 
how bad they are the roofing sheets will stay on good and tight. The 
sheets are strong and stiff and they don’t work loose around the 
holes. A hole was drilled through each sheet into the steel roofing 
member, then the sheets were pulled down tight with self-tapping 
cap screws. steel-lead washer under each screw. The steel 
furnishes strength and the lead scrunches down into the hole and as 
result we've never had any leaks that noticed. 

“Steel buildings are just the thing for cows because they stay 
tight and keep out wind and rain. went through the rugged 
winter without single sick cow.” 

Ask any farmer who has steel building and tell you that 
you get more for your money when you build with steel. 


Galvanized Stee 


You get more for your you 


UNITED STATES STEEL COMPANY 
AMERICAN STEEL & WIRE DIVISION, CLEVELAND ° 
2-648 TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA, * 
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, PITTSBURGH 
COLUMBIA-GENEVA STEEL DIVISION. SAN FRANCISCO 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


SEND THE COUPON- 


United States Steel Company 
| Room 2801Z, 525 William Penn Place, Pittsburgh 39, Pa 
| Please send me free literature 


| Building will be used for 


\oproxumate or capacity 
Send information to 


Nam 
Address 


County State 

United States Steel Company is a steel producer, not 
fabricator, Your request, therefore, will be 
manufacturers who fabricate steel buildings for farm use 


about steel farm buildings 


Extension Bureau 


a steel 
sent to building 


| 
3 
> 
— 
| 
| 
| 
Uss 
UNITE 
x 
4 J 
: 
— a 


Experimental Farms that 


“GROW” CONCRETE 


build stronger America 


Two the strangest farms America con- 
and central Georgia. They 
are Cement Association experimental farms 
Where study the weathering 
concrete and southern climates. 


here are better pavements 
yards and feedlots—better foundations, floors and 
walls for schools, hospitals, factories 
and other structures vital America’s welfare. 


made the farms, starting 
Which simulate pavements, structural and 
Specimens varying proportions and 


combinations materials used making 


Out of comes techmieal data on the best concrete 
mixtures and practices for installations 
made public immediately and 
freely field engineering, educational 
and promotional programs made possible the vol- 


Thus data from laboratory and tests 
quickly used agricultural engineers and 


tors designing and building more durable, lower- 


PORTLAND CEMENT ASSOCIATION 


West Grand Avenue, Chicago 10, Illinois 


A national organization to improve and extend the uses of portland cement 
and concrete... through scientific research and engineering field work 


NEWS 


ASAE Committee Extension Invites 
ral engineers and commercial education pre 


gram directors are invited to swap tricks Dy participation 


stions and exhibits activity of the ASAE Committee on Exten 


to be held in connection with the Society s annual meeting — this 


nsas City, Mo. Those who are engaged in the 


educa 1 or promotior phases of agricultural engineering are espe 
cia invited to take part in this program. Following are the exhibit 
‘ feat the chairmen that interested persons should contact for 
entry rules, and information and examples of previous awards 
Better Bulletins and Classroom als (M. R. Dunk, Sandstone 
Bldg, Mount Morris, Hl). Two classifications: (1) “industrial” and 
public agency Entries must be turned in by May 20, 1952 


Examples ot recent awards: “Plans for Cattle Feeders and pment, 
Oklahoma A. & M. College lectrical Farm Equipment You Can 
Build, Westinghouse Electric Cory 


Master Motres (1. D. Mayer, Agricultural Engineering Bldg, Purdue 
University, Latayette, Ind.) Films will need to be sent before May Ist 
to allow time to decide on winners betore ASAE annual meeting. Exam 
ples of recent awards Right as Rain,’ Aluminum Co. of America 

Revere System of Rural Piping,” Revere Copper and Brass, Inc 

Slides Sets and Film Sinips (8. 8S. DeForrest, Agricultural Engineer 
Bidz, lowa State College, Ames). Examples of recent awards 
Sate Power,” GL Johnson, University of Georgia, “Tile Drainage on 
the Farn Structural Clay Products Institute 

Demonstration Models (ft 


Bldx., College of Agriculture, 


drew, Agricultural Engineering 
Hil.) There are two classifica 


(1) portable and (2) stationary. Examples of recent awards 
Solarimeter Libbev-Owens-Ford Glass Co Farmstead Planning 
Aids,” University of [linots 


Charts and Posters (G. 1. Johnson, Agricultural Engineering Bldg, 


University of Georgia, Athens). This ts a new exhibit classtfication 

Press and Radio Releases (Dale O. Hull, Agricultural Engineering 
Bide, lowa State College, Ames) 

Neu Texthooks (1. P. Schaenzer, 1116 S. 28th St., Arlington 2, Va.) 
Exhibit limited to academic textbooks written by agricultural engineers 


i by publishers, and 


1 issuc does not include manufacturers’ manuals 


No awards offered 


Safety Exhibits (Ro Heston, 2105 N. Meridian St., Indianapolis 
Ind Three 1 


ations (1) demonstration aids on farm and home 


fre satety, (2) demonstration aids on farm and home accident satety, 
and (4) report on tarm and home accident safety. No recent awards 
The ASAE Committee on Extension is preparing a guide for pro 
fucing educational material to meet the Committee's standards. Those 
planning edi nal publications or aids should find it helptul. A copy 


may be obtained trom the Committee chairman, K. H. Hinchcliff, Agri 
ltural Engineering Bldg, College of Agriculture, Urbana, Hl 


program being sponsored by the Committee on Extension in 


with the ASAE annual meeting in Kansas City in June will 


iemonstration on sound equipment. Eugene Carrington, edu 


lirector of Allied Ra is scheduled to demonstrate new and 
sual equipment of this type 


Chemurgists Consider Expanding Agriculture 
M‘ HANICAL and chemical engineers should come to the aid of 


ltural engineers in giving farm production the help of engi 


nd operating methods, according to one speaker at the 
nference, March 11 and 12, at St. Louis, Mo 
The speaker, Dr WS. Gillam of the Midwest Research Instit 


neered equ 


ricultural engineers due credit tor their contri 


indicated that the total number ot 


variety and extent ot 


ction and handling of agri 


cultural commodities. He was speaking on the subject, “An Engineer's 


Direct reterence to agricultural engineering by the industrialists, 
tarmers, chemists, and other scientists was limited. They did, however 
to such agricultural-engineering matters as 


and structures as factors in the farm production, 


ing of such chemurgic materials as cellulose trom 
s, corn and soybeans, other oi! seed crops, fiber crops, and 
| 


miscellaneous present ar j potential farm sources of other 


nical materials 


Considerable interest was shown in a recently publicized synthetic 
additive for improving the physical condition of soils for crop produc 


tion, moisture conservation and erosion control purposes 


(Continued on page 
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tions to modern agricut 
Look at Chemurgy 
some ot th 
we 


nvents 
ear Land Stumps 


Bert Corbello demonstrates his 
novel stump rooter. matter 


whether stump “bulldozed” 
or dynamited, some roots always 
remain. Mr. hydraulic- 
operated “rooter” pulls up these 
remaining roots that the land 
entirely cleared for crops. Mr. 
Corbello’s machines have enabled 
him and his brothers clear 
acres of land at low cost. 


ERT CORBELLO and his two 
brothers leased 2,000 acres for 

rice farming near Lake Charles, La. 
considerable portion the land 
had cleared sizable trees. 
Thanks inventive genius 
developing the stump borer and 


stump rooter shown, plus Texaco 
This machine, designed and built parts old auto- 

mobiles Bert Corbello, R.D.2, Kinder, La., bores 
holes large stumps the proper angle for effective 
dynamiting, the rate feet deep per hole per min- 
ute. The operator does not have leave the machine and 
short time can drill many stumps for dynamiting. 


Products, the Corbello brothers 
cleared the land rock bottom cost. 
Now paying good dividend. 


oldest registered Hol- 
stein cow 24, age equiva- 
lent to 170 among humans. She was bred 
and is owned by Charles Brace (left) and 
his brother, Don, of Lone Rock, Wisc. 
The Braces find that Marfak lubricant 
sticks bearings better and longer 
seals out grit and dirt won't wash off, 
drip off, dry out cake up. 


DIVISION OFFICES: Aclanra 1, Ga.: Boston 17, Mass 
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Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; 


Even interested, Mr. Cor- 
bello opens bucket Havoline, the 
Heavy Duty Motor Oil 
eliminates engine wear in Diesels and 


heavy trucks, tractors and automobiles. 
Havoline keeps engines cleaner, better lu- 
bricated, therefore providing more power 
and pull from every drop fuel. 


Mr. Fred Buscher (left), who farms 780 acres near Ritzville, 
Wash., gets friendly, neighborly service from Texaco Man Paul 
Meyer. Mr. Meyer delivering tankful Fire-Chief, the gaso- 
line with superior for low-cost operation. Farmers 
the country over find pays farm with Texaco Products. 


Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, Il 


Dallas 2, Tex.; Denver 1, Colo 
New Orleans 6, La.; 


Houston 1, Tex.; 
New York 17, N. Y.; Norfolk 1, Va 


Seartle 11, Wash. 


Texaco Petroleum Products are Manufactured and Distributed in Canada by McColl-Frontenac Oil Company Limited. 
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BORER 
THE 
TEXAS 


EWS from 


Another A-E Milestone Michigan 


CCORDING tr trom A Farra hea 


request made Michigan State ruled that 
A, 
Section Program 
trated wit red was made the 
ting the Hawan Sect the American 


WW G Moir of American Factors, a Hon 


ed recent trip through the 
s ( America hich those atter ce te 
A teature of the program was a 
t Aut athe Control 


World-Wide Scope Engineering Centennial 
tron otf world wide scope of the Centennial ot Engineering 


{in Ct ‘ rw the a ment that 
te etres ot vet i her than the USA) have 
pleds tive participa These are 1 ad he A t 
t and ef eering es pres 
| ul we the orgar of other rics have agreed to set 
" t s of their st-known figur to thi ‘ try tor the 


tor the specially created f ‘ 
ext t of in the past LOO years, and tor 
specta t included in the Centennial 
prograr other ntrics will include the 
When these farmers saw the new Ferguson Society Industrial the Japanese Society 
; = t Civil Engineers, the Institution of Civil Engineers and the Institutior 
Aa aw, 4 4 
sod, they wondered where all this power came Conterence, and the Engineering Institute 
societies, a ‘ s the of Latin and Central Americ: 
i ating Parts the cere inne tor the nternationa 4 


Alumnus were introduced to tural engineerin 


And this power, combined with the one and 


the newer prote | curr ms offered by the University. A three 
only Ferguson System, gives a range of per- page article summarized tory, ta es, protessional training a 
ther work of the departr t 
In clos the article pointed to the need and opportunity tor addi 
any other tractor! tional engineers that the alumni 
| appropriate high  schoc tudents to consider traming tor careers 


Geta 


Showdown Demonstra 
he sroud 
1 guson De aler ill be 

ef ) 


tion! 


Grassland Congress August 


Your friendly formance On your farm 5 bie Sixth International Grassland Congress will be held at Pennsyl 
tw demonstrate this pet light ones. \ 1 State Collezee trom August 17 to 24. The previous five con 
heaty jobs as well as tarry xresses have been held Furope, and this 1s the first to be held in the 


\ re Org i t the Unit are spons« 
Congress, which will provide an opportunity tor screntists and 
clans ff if ts of the world to exchange informatior 


er the re ovement management at sc of grass 
{ The ag 1 States which are cooperating in mak 
x arrangements ¢ Congress are the De te, Agr 
u the Inter t Mutual Security {-grant 
colle terested nationa ons and 
The prows t ( ere provides tor holding se 
‘ var vor topics relating t 
if ae bre x \ 
manager t of pastures, mea 1 turt vement 
nanagement of range land 4) ecolowy and physiology of grassla 
ina fertilizat distribu 
water conservati i8) eservatior 
t toraxe ce ot race and livestock feeding machinery 
expermmental proce es grass research, an 
tof tropical eras 
\ ries { correspondence regarding the Congress should be 
WR ¢ executive secretary, Organizing Com 
Sixth Internat Congress ot State 


& Pennsvly Ave, NW, Washi 
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Cleve-Weld can supply not only your 
rims, but also the circular, rolled and 
welded steel parts, such welded gear 
blanks, for your tractors and implements. 
Perhaps you are making these parts 
your own plant buying them outside. 
Whichever the case, match our prices 
with your costs. The price differential 
may decidedly favorable. 


Like other Cleve-Weld products, gear 
blanks and other rings, hoops, and bands 
are mass-produced our own special 
equipment engineers specializing 
rolling, forming and welding carbon and 
alloy steels various shapes. Any pro- 


GET 


from one competent source 


duction man will know that the savings 
resulting from such specialization are 
worthwhile. Take advantage our 
ability save money for our customers. 
Send blueprints your volume require- 
ments for rims and circular parts, and 
ask quote. 


THE CLEVELAND WELDING COMPANY 
subsidiory of 

AMERICAN MACHINE FOUNDRY COMPANY 


4 


RIMS 
€ 
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For GREEN PASTURES 


the W.C. Tyler Farm relies 


MARLOW Irrigation Pumps 


This tractor-mount- 

ed Marlow Model 
4605B centrifugal 
pump is used by Mr. 
Tyler of Vernon, Ver- 
mont. With it he ap- 
plies approximately 
300 GPM of water per 
setting in his postures 
through 1000 feet of ir- 
rigation pipe and 12 
sprinkler heads. 


“More than sotisfied,” says Mr. Tyler. “So much so I’ve since bought 
another Marlow.” 


MARLOWS EARNED LEADERSHIP 


Farmers everywhere find that Marlow pump 
more than seasonal investment. Marlow can 
moved readily from one location another. ad- 
dition sprinkler irrigation, Marlow can used 
for fertilizing, spreading insecticide, frost control, fire 
breaks, water supply, drainage and many other 
farm jobs. 


Marlow centrifugal pumps are available wide 
range models for any sprinkler irrigation job. Sizes 
inches, including two models specifically for 
the new and 3-acre sprinklers. Capacities 
1900 GPM; pressures 200 PSI. Powered 
gasoline and Diesel engines with latest safety 
features. 


All Marlow irrigation 
pumps also available 
direct coupled elec- 
tric motors adapted 
for belt drive from 
tractor other aux- 
iliary farm power 
unit. 


Write today for com- 
plete details and 
name of Marlow 
dealer nearest you. 


MARLOW PUMPS 
255 GREENWOOD RIDGEWOOD, 

leading Manvtecturer of Sprinkler Irrigation Pumps 


Indian Society Agricultural Engineers 


lo tHe 

NOTHER 
4 


ream ot Mas 


are 
tute 
ly India has had t entirely of 
neering graduates t sizmments in 
ineering. These men have done and are still 
a considerable number ot 1 have earne 
fexrees cultural engineerin 
Masor came to India as protessor of agricultural ¢ 
the Allal {1 Agricultural Institute in 1921 
interest in the 


in India 


ibjects te 


niversities of other « 
Since that time | 
agricultural engineering profession make substar 


For over 2 


ial 
) years he has taught agricultural engineer 


agricultural students. In 1944 the Institute graduated its 


class with the degree of bachelor of science uf 


} t j 
time about 100 S have carne their degree 


It is still the only school 


agricultural engin 


neering trom that institution 


fia offermng a Course leading to a protessional degree in agricultural 


inecring, however, plans are now under way tor at 


least one govern 
1on to enroll students in a professional agricultural en 
rriculum in the near future Most of the agricultural schools 


the country are now offering some Courses in agricultural engineering 


Extension agricultural engi Fakir Ko Rampo 
to the Government of Inc 
o American Embassy, New Delhi, U_P., India 


eering adviser 


» View tabove) is part of the group of agricultural engineers and 
| engineering students that attended the organization mee 
icultural Engineers formed at Allahabs 
are (standing. left to right) S. V. Arva 
‘d. left to right) S. C. Bhatnagar, Mason 
Vaugh and M. K. Nag 
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ca © agri i \ i 
t t Indian Society ot Agr lrural Engineer 
a Kenare wa re ted to dratt a proposed titut 
— by laws by which the new society will be 
M. K. N fi, agricultural engineer 1 haree ot the Utter Pra 
Tractor Workshop at Bareilly, was clected president of the new society 
ment 
n J un lar 
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anyone driving along rural highways, the 
sight implements standing around barn- 


yards open fields apt careless- 
ness neglect. 


But, farm folks well know, the proper 
storage implements tough problem. 
costs money leave them out, exposed the 
weather. also costs plenty provide ade- 
quate, convenient storage facilities. 


And, with the increase mechanization 
farm work and the rising costs building, 
this implement storage problem apt get 
worse before gets better. 


For farmers who own Ford Tractors and 
Dearborn Implements, however, there’s com- 
paratively easy and simple answer. Here’s 
how they can work it: 


design outstanding charac- 
teristic the Dearborn Implement line. The 
Dearborn Plow, for example, occupies but 
square feet whereas most other two-bottom 
plows need square feet. Other Dearborn 
Implements require minimum storage space. 


The design the Ford Tractor and 

Dearborn Implements permits the farmer 
to“double and get from two three 
times many tools the same floor area! 
The low-priced Dearborn Rear End Crane lets 
the Ford Tractor pick implements off the “shelf” 
and put them back. Those underneath the deck, 
course, attach directly. Since most Dearborn 
Implements can lifted off the ground and 
carried the Ford Tractor, moving them 
and out storage position simple matter. 


DEARBORN MOTORS CORPORATION Birmingham, Michigan 


National Marketing Organization for the Ford Tractor and Dearborn Farm Equipment 


#2, DEARBORN MOTORS CORPORATION 


1 
‘ 
EANS BETT 
MORE PRODUC 


. - evelopment of the tractor, power and power tables ASAE Standards, and operated machine 
NEW BOOKS neasurement, thermodynamic principles power requirements 
corns mbustion engine nterna mbaistios 
engine vole valves and valve timing. fue MopekN AMERICAN ENGINEERS, by Edna 
aie e c McK and « t tion, tractor tue carburetion and Yost. Cloth, ix + 182 pages, § xB inches 
t Ignition systems, engine cooling J Bo Lippincott Ce bast Washington Sq 
and ‘ ter ibrication and lubrica Philadelphia, Pa.) $2.5 


ypes a evelopment, factor standing of engineers and engineering, this 

, al P formance, design feature book aims to interpret the profession primarily 

‘ ‘ perat comtor to young people of the 12 to 18-year age grour 

t gt ' ha of the far —the age of decision on tuture careers Ir 

h t the tches and brake transmissions recognizes the need and opportu tor eng 

, ' b specify flerentia and final drives, power take-off, neers in the world of today and the future It 
prove a valuable belt 5 ev, power litt, and hydraulie controls will provide ins tion and guidance to those 

y P f tar traction and tractw levice tractor tests and who may be attracted to careers in engineering 
the It is the sex { pertormance, tractor maintenance and repair Notably it will show the progressive steps in 
Aur tural Eng and tractor power cost estimating An appen the lives of a few men, by which each pri 

er history and fix presents tire and rim data, calcium chloride xressed from normal boyhood and some uncer 
tainty as to what he should try to make of his 
lite, to a maturity of outstanding success im 

a some branch of engineering 


Each of 12 chapters presents in interesting 
narrative form the primary biographical tea 
tures in the lite of one man so tar as his 
professional career as concerned. Agricultural 
engineering 1s appropriately represented by the 
biography of J. Brownlee Davidson. This places 
him, and the agricultural branch of engineer 


THE CENSUS 
Charles Sewyer, Secretory 


FACTS FOR INDUSTRY 


SERIES: 


ing, mm company with such noted representa 
tives of other branches of engineering as Robert 
Ernest Doherty, engineering educator, Ralpt 
Edward Flanders, mechanical engineer and 
U.S. Senator, Arthur Ernest Morgan, civil en 
gineer and authority on flood control, Vannevar 
Bush, electrical engineer, president of — the 


INTERNAL COMBUSTION ENGINES 


(EXCEPT AUTOMOTIVE AND AIRCRAFT) 


WISCONSIN 


Carnegie Institution, and head of scientific re 
search and development for the United States 
im World War Il, Scott Turner, mining engi 
neer, Harold Bright Maynard, industrial enut 
neering consult Ole Singstad, civil engineer 

the Holland Tunnel, John 
Robert Suman, petroleum engineer, Carl George 
Arthur Rosen, research engineer, Stanwood 


an lesianer 


engineer 


HONING Guipr, 1952 (40th edition), Clott 
proof Wisconsin Heavy-Duty Air-Cooled xxiv 1496 pages, 6x9 


Bureau Census statistics. 


and indexed. American Society of Heating and 
Ventilating Engineers (62 Worth St. New 


York 14, N.Y.) $7.50 


According these figures covering ALL carburetor 


Technical and manutacturers catalog data 
type internal combustion engines, total 566,777 and chapter adings and 
. arrangement in the technical data section are 
engines 175 cu. inches displacement were 


substantially the same as tor last vear’s edition 


produced and shipped different manufacturers 


Prev blished material has been cor 
other companies during 1950. (This does not in- extent pages. This space 
clude automotive and aircraft engines so-called have been filled 


new material, Intormation has been brought 


up to date, with substantial changes indicated 


“captive” engines built and incorporated into the 
equipment the same company.) 


the total 566,777, Wisconsin Motor Corporation 
figures show that 206,737 were produced this 
company, 36.4% the total the 


in the chapters on heat transter, heat trans 


s of building materials, heat 


ing load, cooling load, fuels and 


combustion 


tlers, turnaces, and space heaters 


7 to 13 hp. and dratt calculations, estimating 
range. The balance 63.6% was divided among umption for 
heating svstems adiators and con ctors unit 
other engine builders. ems, radia vector 


heaters and unit ventilators, unit air condi 


tans, air cleaning 


These figures are significant because they again offer 
outstanding proof preference for Wisconsin Air- 
Cooled Engines power equipment builders, distrib- 
utors, dealers and users power-operated machines 
and engines. 


etrigeration, industrial am conditioning, and 


Farm 1951 
Second edition. Paper, ix + $04 pages, $ x 


s inches. Temple Press, Ltd) (Bowling Greet 
Let put you touch with your nearest distributor Lane, London shillings net 


and also supply you with illustrated descriptive data. 


medals +540 xuide tor buvers of mechanical tarn 
¢ pine t the world coverme 

here It includes a list of British 


fires ar ex 
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Here’s how it’s done! 


Remove door and place 
bench sawhorse. Square 
sides door. Place panel 
Tempered Presdwood 
door and trim fit sides. 
Edges should beveled 
slightly. Fasten panel secure- 
with nails, screws bolts. 
Rehang door. Can applied 
either inside outside 
door. Easily painted for last- 
ing finish. 
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all takes 
MASONITE TEMPERED 


PRESDWOOD 
and little time! 


You've seen tired and 
droopy that sag 
all over doors that 
stay shut. 

Any farmer his handyman 
can cure these conditions 
quickly, easily and low cost, 
after you suggest bracing panel 
two Masonite Tempered 

This just one the many 
ways this handy, all-wood ma- 
terial helps out the farm. 
slick new bed for wagons 
—no splinters, cracks 
Highly resistant moisture and 
the effects weather. Nothing 
better for building mainte- 
nance barns, poultry and hog 
houses, milk houses, shelters, 
storage bins, feeders, etc. 

We'd like send you free 
sample, along with more data 
about this dense, tough and dur- 
able material. Just clip and mail 
the coupon. 


BETTER HARDBOARDS 
FOR 
BETTER FARMING 


MASONITE 


CORPORATION 
Dept. AE-4, Box 777, Chicago 90, 


Please send me a free sample of Masonite Tempered Presdwood and 
literature about Masonite Hardboards on the farm. 


Tempered Presdwood and other Masonite Hardboards are available 
through building materials dealers. 


“Masonite” signifies that Masonite Corporation is the source of the product. 
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are specially built for “roughing it” 


danger condensation dirt 
hindering the dependably accurate per- 
formance Rochester ammeters, tem- 
perature and pressure gauges. Fog- 
proof—their easy-to-read dials are her- 
metically sealed behind extra strong 
glass crystals. plastic substitutes, 
discoloration. 


ROUGH GOING 


Even your smoothest riding tractors 
have take lot hard knocks—the 
Rochester Gauges are protected with 


vibration and pulsation dampeners. 


USE 


Always working under heavy load, 
temperature and pressure are high and 


critical. That’s why tractor engines are 


specially built, are Rochester Gauges 
protect them. 


wonder practically all leading tractor manufacturers have been 
specifying Rochester Gauges standard equipment for over years. 


Manufacturing Company, Inc. 
99 Rockwood St., Rochester 10,N.Y. |: 
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Applicants for Membership 


The persons listed below have applied for 
admission to membership or for transfer of 
membership grade, in the American Society 
of Agricultural Engineers Members of the 
Society who wish to commend or object to any 
of these applicants, should write the Secretary 
of the Society at once. If there are no ob- 
jections, and if confidential statements furnish- 
ed by their references are satisfactory, these 
applicants will be voted on by the Council 
after May 15, 1952 


AKHTAR, AHMAD—Supt., agr. workshop, Pun 
jab Agr. College, Lyallpur, Pakistan 

ALBRIGHT, CHARLES M—Product spec., Inter 
national Harvester Co., Chicago, Il 

Bass, Rosert G. — Student, Virginia Poly 
technic Inst., Blacksburg, Va 

Benrorp, Haroip—Assoc. editor, The Pro 
gressive Farmer, Birmingham, Ala 

BoHMKeR, JAMES sales mer, John 
Deere Plow Co., San Francisco, Calit 

Butter, Grorce W —Pres, George Butler 
Co., Chicago, Hl 

Curvey, M. O—Maer., tillage machinery sales, 
International Harvester Co., Chicago, Il 

DeBusk, KeNnNetH E — Student, Virginia 
Polytechnic Inst., Blacksburg, Va 

DouGias, James M—Student, Virginia Poly 
technic Inst, Blacksburg, Va 

FaNcry, STEPHEN —2276 Gladstone Ave., 
Windsor, Ont., Canada 

Henkir, THoMas G—Student, Virginia Poly 
technic Inst., Blacksburg, Va 

MircHert, Cuartes W.—Product spec., Inter 
national Harvester Co., Chicago, Il 

Nosir, THomas E.—Student, Ontario Agri 
cultural College, Guelph, Ont., Canada 

Roperts, Laurence G—Supervisor, tractor 
and ind. eng. div., Ford Motor Co., High 
land Park, Mich 

Ropertson, T., Jn—Student, Vir 
gimia Polytechnic Inst, Blacksburg, Va 

Row Lert, Epwarp G—Daist. engr., The Tor 
rington Co., Davenport, lowa 

SANDERS, Patt G—Student, Virginia Poly 
technic Inst, Blacksburg, Va 

SELING, ARNOLD F—Desizn ener, French & 
Hecht Div, Kelsey-Hayes Wheel Co., Daven 


port, lowa 


SHEPHERD, PHitte A —Student, Virginia 
Polytechnic Inst., Blacksburg, Va 
C —Asst. mer. of tillage machinery 


sales, International Harvester Co., Chicago, 
I liners 

STIMSON, Rater J —Layout draftsman, tractor 
ene, Ford Motor Co., Dearborn, Mich 

Georce H.—Chief engr of spray 
equip., A. B. Farquhar Co., York, Pa 

Strout, THomas |—Jr ener, Dearborn Mc 
tors Corp., Birmingham, Mich 

anp, Atvin M—Product spec. of grain 
harvest machines, International Harvester 
Co., Chicago, Hl 

WaGNner, RicHarp F —Desien engr., French & 
Hecht Div., Kelsey-Hayes Wheel Co., Daven 
port, Towa 

Watcott, PHuip }.—Student, Michigan State 
College, Fast Lansing, Mict 

Watton, Witttam P—Sales trainee, Florida 
Ford Tractor Co, Jacksonville, Fla 

WrcKSTEIN, SAMSON M.—Chief engr, ind 
liv, Timken Roller Bearing Co., Canton, 
Ohio 

ZAHN, GrorGr—Sales mer, Stewart-Warner 
Corp, Chicago, Il 


TRANSFER OF MiMBERSHIP GRADE 
GuNKrt, Westry W.— Asst. prof. of agr 
Cornell University, Ithaca, N. Y 
(Associate Member to Member) 
Stacers, ENNes D.—Layout draftsman, Inter 
national Harvester Co., East Moline, Ill 
(Athliate to Member) 
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NEW BULLETINS 


Continued from page 240 


Ragsdale Miussour: Agricultural Experiment 
Station (Columbia) Bulletin 559 (September, 
1951). Recommended layout and structural 


features for milking rooms, 
grouping of buildings 


loose housing and 


Specifications for the Combination 
Barn and Milk House, by K 
Stewart, J. EF dmondson, J. I 
John H McCutcheon. Missouri 


Milking 
B. Huff, 
Rowland, and 
Agricultural 


American Crop Drying offers you the only complete line 
heat drying, 
In addition, 


drying equipment on the market 
bins and moisture testing equipment. 


Extension Service (Columbia) Circular 606 
(November, 1951) Presents basic require 
ments and recommendations approved joint! 
by the Missour: State Division of Health, the 


Missour: Milk Sanitation Advisory Council, 
and the Missours College of Agriculture 
While it reters specihcally to approved and 


available plans tor three combination buildings 
it indicates that these plans may be modified 
or other plans used so long as the indicated 
basic requirements are satished 

Electricity 


n Farms im Southwestern Kan 


air drying, 


All-Crop 


as, by C. F. Bortteld and Joe | 
sas Agricultural Experiment Station (Manhat 
tan) Bulletin 451 
economic 
fluenced by competing sources of 
agressive 


studies of 


increase in 


(December, 


farm ¢ 


numbers of 


nected and in use per farm, 


tarms, 


sizes of tarms, 


Davis Kan 


1951). Reports 


lectric use as m 


energy, pro 
tarms con 


income, types of 


and tenure of operators 


Continuing substantial increases in use in the 


area 


reasonable 


studied are 


availability 


Dryer capacities are GUARANTEED. 
mend this equipment the farmer knowing that will 
fully handle his crop drying needs. Write today for details. 


dicated, 


assumptions as 


MODEL 


All-Crop Dryer 


Underwriter's 
Labs Approved 
For the average 
sized farm. Aut 
matic safety and 
temperature controls. 780,000 BTU 
output per hour, 11,200 cu. ft. air 
per minute. Equipped with vane 
axial fan and single furnace. May 
be powered by 3, 5, or 7\/, hp. 
electric motor or gasoline engine. 


GUARANTEED capacity. 


MODEL 
All-Crop Dryer 


For the larger 
farm. Drys all 
crops. Equipped 
with vane-oxial 
fan and double 
furnace. BTU output, up to 1,560, 
000 per hour. Air output up to 
20,050 CFM at 5 HP. Automatic 
safety and temperature controls. 
Powered by electric motor, gaso 
line engine or tractor. Capacity 


GUARANTEED 


Fan 
Only portable 
complete crop 
curing Fan-Unit 
on the market 
today. Vane axial 
design ossures more air delivery 
for those hard to cure crops. Air 
output, 20,050 CFM using 5 H.P 
electric Motor and belts 
shielded for protect 


motor 


on ond safety 


gives accurate 
moisture percentage. Farm tested, 
ond proved. 


subject to hive 


to economy and 


You can recom- 


MODEL M-20 
ALL-CROP 
MOISTURE TESTER 


Saves guess work 
Electr . sim. 
ple to use... 


direct reading of 


Americon—the oldest exclusive 
monufacturer of portable farm 
crop drying equipment 


WANTED: 


Rights 
Manufacture 
New Patented Products 


Leading manufacturing firm seeking new prod- 
ucts the automotive, farm tractor, farm imple- 
ment, allied fields. 


This company will purchase rights manufacture 
fully developed and proven products will con- 
sider buying manufacturing companies building 
such products. 


Please submit brief description your product 
post card letter including status patent 
protection. 


NOT DISCLOSE INVENTIONS THAT HAVE 
NOT BEEN PATENTED. 


All replies will considered and 
names held strictest confidence. 


Address Box 
St. Joseph, Mich. 


c/o Agricultural Engineering, 
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DRYING 


LAKE, 


CRYSTA 


Lower Costs, Increase 
Production with more 
efficient 


FARM POWER 


by the late BEN D. Mosts 


and KENNETH Frost, 
University Arizona 


highly descriptive new book presents the principles, 
uses, maintenance, and repair modern farm power equip- 
ment. Without requiring previous contact, clarifies the 
operation any magneto, carburetor, engine tractor 
showing the why and bow machine performance. 


COVERING: Farm Power Development and Utilization. 
Heat Engines, Engine Parts, Internal-Combustion Engine 
Principles, Valve and Engine Timing, Cylinder Arrange- 
ments, Fuels and Combustion, Carburetion and Carbure- 
tors, Ignition Methods, Diesel Engines, Ignition, Starting and 
Lighting Systems, Governors, Engine Cooling, Lubrication, 
Bearings and Lubrication, Engine Troubles. Tractors: Trac- 
tor Types, Clutches, Transmissions, Differentials and Final 
Drives, Pulley Attachments, Power Take-Offs, Power Lifts 
Tractor Controls, Air Cleaners, Spark Arrestors, Traction 
Members, Engine and Tractor Repair, Power Measurement, 
Tractor and Engine Testing, Hitches and Drawbars, Traction 
Selection and more. 
1952 484 Pages $5.75 
Order 10-day approval. Offer good U.S. only. 


Please include name, address, and your firm's name. 


JOHN WILEY SONS, 
Dept. AE-452 Fourth Ave., New York 16, 
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SPRAYING SYSTEMS CO. 


TIPS THAT SOLVE YOUR 
SPRAYING PROBLEMS 


INTERCHANGEABLE 
ORIFICE TIP 


SPRAY NOZZLES 


You have your choice of hun- 
dreds of tip sizes for any type of 
spraying... when you use Deejet 
Spray Nozzles. basy to change 
orifice tips give you completely 
different nozzles at very low cost, 
All TeeJet Spray Nozzles are 
precision machined throughout, 
Monel metal screen assures free 
flow of liquid. 


Write for Bulletin 
58 a complete 
reference catalog 
on Teelet Farm 
Spray Nozzies, @ Drilled and Milled orifice tips for 
strainers and fit super-precision . for exact volume 
tings control, uniform distribution, and long 


weor 


@ Factory inspection and testing of all 
norsles and tips before shipment 


@ Interchangeable orifice 
tips every sproy 
type in complete capac- 
ity range from one 
gollon per hour ond up. 


@Eleven different spray 
angles from 0° to 150° 
in all capacities. 


3226 RANDOLPH PH STREET 
ILLINOIS 


PIONEER 
DEPENDABLE SPRINKLER 
IRRIGATION 


Through years, under all kinds con- 
ditions throughout the world, Rain Bird 
Sprinklers have proved their dependability 
faultless, low-cost performance. 


Rain Bird Sprinkler 
fit every irrigation problem 
all, ranging size 
from G.P.M. pounds 
pressure 610 G.P.M. 
120 pounds pressure. 


yours special irrigation 
problem, consult our research 
department now. 


National RAIN BIRD Sales Engineering Corp. 


AZUSA, CALIFORNIA 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne) 
Service at its headquarters office in St. Joseph, Michigan. as a clearing 
house (not a placement bureau; for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible empioy- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to 


use it will be furnished by the Society 
The Society does not investigate or guarantee the representations made 
by parties listed) This bulletin contains the active listing of ‘'Positions 
Open’’ and ‘‘Positions Wanted’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request Agric uiturel En veer’ as used in these listings, is not 


to imply any sp of proficiency, or registration, or 
4S professional eng 
Nott In this etin the following listings 1 pre 
reported are not repeated in detail, tor tu n see 
the issue AGRICULTURAL ENGINEERING indicated 
Positions Open 19S1—OCTOBER—O. 401-544. DECEMBER— 
©O-473-55 ! »—JANUARY—O. 484.553 FEBRL ARY— 
6,5 » MARCH—©) $8, 548-559, 5$52-5¢ 61 
Posrrions 1 i—OC TOBER—W 1-78 DECEMBER 
W’-459-8 164-8 161-8 154-84, 477-8 2—FEBRUARY— 
i is 28-9 ( MARCH — W-514 $25-9 
60-1 66-104, 373-105, 564-106 
NEW POSITIONS OPEN 
DESIGNER, agricultural or mechanical engineer for improvement and 
new de n work with farm eq ent manufacturer in the East Col 
lege degree and at least two y Ss eXperience Must be neat, efficient 
and adaptable Opportunity commensurate with ability Salary open 
O-594-563 


RESEARCH ENGINEER 
farm power and machinery 
Research will include field experimental work 
harvesting machinery BS deg in agricultural 
and MS deg with major in farm machinery. Farm background. Must be 
gcood cooperator with initiative and willingness to work Physically fit 


for field work. Good opportunity for growth and promotion. Age 25-35 
Salary open. O-592-564 


(assistant) for research and 


in an agricultural coll 


teaching in 
e in eastern Canada 
primarily on tillage and 
engineering or equivalent 


RESEARCH ENGINEER (assistant) for rural electric 
teaching in an agricultural college in eastern Canada. BS deg 
tural or electrical engineering, and MS deg in field of rural 
Experience in extension or research 


research and 
in agricul 


lectrification 


in field, or in wiring or other elec 
trical contract work desirable Good character, physical condition, and 
personality, able to cooperate Good opportunity for development work 


and promotion. Age 25-35. Salary open O-596-565 


A NT PROFESSOR of agricultural engineering, to teach senior 
colleg level academic courses in farm shop, machinery, motors, elec 
trification, and field operations Eastern location BS or MS deg in 
agricultural engineering, or equivalent Extensive experience in farm 


machine operation, and ability to teach 
t 


Opportunity 
toward department head position. Salary 


open O-D84 


for 
566 


advancement 


GRADUATE ASSISTANTSHIP (research) in irrigation engineering. for 
work on engineering phases to be coordinated with related work on agro 


nomic phases, in a North Central state. BS deg in agricultural engineering 
rr equivalent with good scholastic record Farm background and 
interest In irrigation farming. Opportunity to earn MS deg, while gain 


ing research and practical experience 


Appointment soon as possible 
June 15 Salary $1320 per ye 


ron half-time basis 


after 
with additional pay 


for full time summer employment O-602-567 

GRADUATE ASSISTANTSHIP ctresearch) in rural electrification, for 
work on one of several established projects, in a North Central state 
38 deg in agricultural engineering or equivalent, with good scholastic 
record) Farm background and an interest in rural electrification prob- 
lems Opportunity to earn MS deg while gaining research and farm 


electrification experience 
possible ary 


Appointment about June 15 or as soon after as 
$1320 per year (12 mo. half-time basis) 0-603-568 


ASSOCIATE EDITOR, established farm equipment trade paper, to 


write reports of meetings and interviews, describe operations of dealers 
and manufacturers, and handle other editorial staff duties. Prefer man 
BS deg in agricultural engineering or equivalent with 


writing ex 

sales or mechanized 

detail work, work with figures 

clearly in writing, and meet 
O-610-569 


perience Additiona! experience 
farming helpful Must be 
quickly and accurately 

deadlines. Salary $7 


in farm equipment 
able to handle 
express himself 


500 range and bonus 


Continued on page 244 


PROFESSIONAL DIRECTORY 


FRANK ZINK ASSOCIATES 


Agricultural Engineers 


Frank J. Zink Earl D. Anderson 


Wendel! C. Dean 
Markets - Public Relations 


ILLINOIS 


Development Design Research 


Board OF TRADE BLDG., CHICAGO 4 Tel. HArrison 7-0722 


RATES: Announcements under the heading 
AGRICULTURAL ENGINEERING will 
per line per issue; 50 cents per 
charge, four-line basis. Uniform 
by firet of month of publication 


“Professional Directory’’ in 
be inserted at the flat rate of $1.00 
line to ASAE members. Minimum 
style setup. Copy must be received 
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are behind 


Our constant search for wheel improve- 
ment takes ALL factors into account 


The design SPINDLES 
and AXLES 
Selection ade- 
quate anti-friction 
BEARINGS 


Selection 


SEALS 


SHEETS 


For PROTECTION 


sheets give you the strength the rust 
protection zine. Both are important pro- 
viding a strong, sound, leak-proof roof that 
double-guards livestock and 
machinery against damage and destruction for 
years and years. the first choice farmers. 


For 


roofing holds the nail holes stays leak- 
proof and solid year after year with minimum 
maintenance. Farmers say cuts down 
overhead —often for the 


life the building. 


For ECONOMY Consider the 


economy any roofing material with these 
three long-time cost factors mind: (1) original 
(2) repair and upkeep; (3) years ser- 
viceable life. Galvanized sheets are first choice 
farmers because they know that the root 
that gives them the longest, trouble-free service 
the cheapest the long run. 


types and sizes 
rubber TIRES 
May 
assist you 
ost reduction 
through our 
PACKAGE 


Farm Machinery Designers 


Graduate Engineers, Mechanical Agri- 


cultural, with farm machinery background, 
that are interested the design and devel- 


opment Harvesting equipment. 


Openings expanding Engineering 


Proper care pays' Material 
shortages are limiting new con- 
structionand replacement 
Careful maintenance of present 
structures is more essential 
now than ever before. Ex 
panding production of mnc and 
steel means ample supplies of 


FORGET 


galvanized sheets with the re 
turn of more normal conditions 
In the meantime, a few simple 
steps with very little labor can 
extend the useful life of your 
galvanized roofing. The valu 
able booklets described below 
will tell you how 


Department for all grades including recent 
graduates those with years experi- 
ence. Opportunity for advancement for 


those who wish join progressive organ- COATING 
ization. 


AMERICAN ZINC INSTITUTE 


35 E. Wacker Drive, Room 2602 
Chicago 1, Ihinois 


Ideal Engineering facilities, located 
small city the Midwest. 


Without cost or obligation, send the illus- 


Salaries commensurable with education, 
experience, and background. 


trated booklets have checked 
& Facts About Galvanized Sheets 
(2 List of Metallic Zinc Paint Mfrs 


ae C) Directions for applying Galvanized Sheets 


VALUABLE Repair Manual. on Galvanized Roofing 


and Siding 


C) Use Metallic Zine Paint to Protect Metal 
Surfaces 


ADDRESS 


Address box number NI-52, Agricul- 
tural Engineering, St. Joseph, Michigan. 


TOWN AND STATE 
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FOR FARM AND INDUSTRY 
WHEELS ARE RIGHT 


Over years wheel manufacturing 
modern production methods assure 
long life and efficient wheel 
performance the field. 


There ELECTRIC spoke 

dise wheel for most types portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready assist you solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


CHERRY, QUINCY, ILL. 


SMALL 
MANUFACTURING 
COMPANY 


Leading manufacturing corporation will consider 
the purchase several small manufacturing 
companies with accepted products now being 
marketed the automotive, tractor, farm 
machinery implement field. 


All names will held strictest confidence. 


Please submit complete details regarding your 


facilities, products, etc. 


NOT DISCLOSE INVENTIONS THAT HAVE 
NOT BEEN PATENTED. 


Reply Box BP-2, Agricultural Engineering, 
St. Joseph, Mich. 


Personnel Service Bulletin 


(Continued from page 242) 


NEW POSITIONS WANTED 


DESIGN. teaching. or research in power and machinery or rural 
electrification, with college or manufacturer in California. Limited travel 
only BS deg in engineering (major in agricultural engineering). 1949 
University of California Additional study in electrical engineering by 
correspondence Office and inside sales with electrical manufacturer 
yr, sales engineering with electrical contractor, yr; Soil Conserva- 
tion Service, & mo; teaching, one year. War enlisted and commissioned 
service in US. Navy Reserve Air Corpe. Married Age 30. No dis- 
ability Available June 15. Salary open W-588-107 


TEACHING or research in power and machinery with a college in the 
Southeast. BS deg in agricultural engineering 1949, University of Georgia 
MS deg in agricultural engineering, 1950, Kansas State College. Instructor 
in agricultural engineering subjects in vocational agriculture department 
Southwest Texas State Teachers College, 2 yr Graduate research as- 
sistant, one year Farming 2 yr Auto mechanic 2 yr part time. War 
enlisted service in Navy 2 yr as motor machinist mate. Married. Age 27. 
No disability. Available June 1. Salary open W-590-108 


EXTENSION, teaching or research in rural electrification in South or 
Midwest, with industry or public service BS deg in agricultural engi- 
neering, 1943, Louisiana State University Farm background With 
electric utility since 1946 as rural service, commercial saies, and dealer 
service representative, in turn. War enlisted, cadet, and commissioned 
service in communications, with Air Corps. Married. Age 30. No dis- 
ability. Available on two weeks’ notice. Salary open W-592-109 


SALES, s*rvice, or management in power and machinery or farm 
structures with manufacturer or distributor, anywhere in U.S.A. Willing 
to travel. BS deg in agricultural engineering, 1950, University of Geor- 
gia Experimental machine work, 2 yr, Ansco Camera Corp. Research 
and maintenance work part time 3 yr in college agricultural engineering 
department. With farm equipment manufacturer 6 mo in demonstration 
work, lyr. 9mo as district sales manager. War enlisted service in 
Navy nearly 3 yr, with promotions to AAM 2/c. Married) Age 28 No 
disability. Available now. Salary $4500. W-600-110 


DESIGN and development as project engineer or assistant to chief 
engineer with a farm machinery manufacturer anywhere in the United 
States, or possibly outside the United States BS deg in agricultural 
engineering. 1943, Michigan State College. Eight years farm machinery 
design experience, including the design of three machines now in produc- 
tion. Capable of accepting the responsibility of design, supervision of 
construction, fleld testing, and placing in production a new piece of 
machinery. Currently employed as senior agricultural engineer deveioping 
a direct-mounted sugar cane harvester. Married. Age 33. No disability 
Available on reasonable notice. Salary open. W-612-111 


Unusual Opportunity for 
Ag. Engineer 


position available the editorial depart- 
ment long-established agricultural paper. 


Some the essential requirements are: 


farm and agricultural engineering back- 
ground—ability handle detail work—to 
work with figures quickly and 
write reports meetings, interviews, 
and describe appraisingly advances 
farm methods and equipment. Above all, 
the man who fills this position must able 


meet deadline. 


Address Box AE-52, c/o Agricultural Engineer- 


ing, St. Joseph, Michigan. 
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New Departure operates 


guns-and-butter plants 


¥ 
bearings are essential the products 
our industrial might. 
Army Photo 


The ball bearings that serve millions automobiles, 

trucks, tractors, farm implements, motors and industrial 
machinery are the same materials. the same heat the 
same methods precision manufacture those requiréd for 
warfare and electronic instruments. Thus conversion from one 
the other New Departure largely matter 

changing the emphasis types and sizes 


The productive capacities the world’s largest ball bearing 
factories are your assurance the best possible 
production your requirements. 


New engineers and vast resources 


for research are freely your disposal. 
are pr ed tor th indusuy 


and the Armed Forces. 


NEW DEPARTURE 


BALL BEARINGS 


NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONNECTICUT 
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EVERY NEW FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


Timken bearing application the through shaft 
Allis-Chalmers offset disk harrow. 
application, two single row Timken bearings are 
indirectly mounted tube with bearing cups 
pressed place against snap rings and adjusted 
means shims between the cone and shaft shoulder. 


How Allis-Chalmers used TIMKEN bearings 
solve design problems once 


mounting the through shafts 
this Model offset disk har- 
row tapered roller bear- 
ings, Allis-Chalmers engineers solved 
three their biggest design prob- 
lems—1) combination loads, dirt, 

Timken bearings take radial and 
extra thrust plates bearings are 
required. Design problem number 

—solved. 

Since Timken bearings keep hous- 
ing and shaft concentric, they make 
closures more Lubricant 
stays in—dirt and moisture stay out. 
Design problem number 

The true rolling motion Timken 


The assurance 
better design—> 


EQUIPPED 


bearings plus the smooth surface fin- 
ish rollers and races practically 
eliminate friction. Disk gang shafts 
turn easily, wear minimized. De- 
sign problem number 3—solved. 


More and more implement engi- 
neers are turning Timken bearings 
solve design problems. And 
result, implement users are assured 
longer implement life, less chance 
breakdown the field, higher 
speeds, less frequent lubrication. 

For more Timken 
bearings write now for your free copy 
“Tapered Roller Bearing Practice 
Current Farm Machinery Applica- 
The Timken Roller Bearing 
Company, Canton Ohio. Cable 
address: 


JUST THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS ANY COMBINATION 


} 


